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VIEW FROM THE TOP 


HEN an engineer reaches the peak of his 
profession, what is the panorama that 
lies stretcbed out before him? What advice 
can he offer to those who are still scaling 
the slopes below? Sir George Nelson’s 
presidential address to the Institution of 
Mechanical Engineers last Friday supplies 
some revealing answers to these questions. 
As the head of a great electrical engineering 
group, as a Past-President of the Institution 
of Electrical Engineers, and as this year’s 
President of the Mechanicals, he can cer- 
tainly be said to be at the summit. And 
although he was addressing a professional 
institution, his view embraced not only his 
fellow members but also executives in 
engineering who are not engineers, and 
engineers who are not members of the 
Institution. 

To the man with a view from the top, the 
glaring need is for collaboration between 
specialist experts in each of the various fields 
of technology. “* Unfortunately, it is a habit 
of many designers, engineers and others to be 
reluctant to disclose their lack of knowledge 
by consulting other people. I believe this is 
a disastrous outlook, for one should be ready 
to acquire knowledge constantly throughout 
one’s life, as changes in theory and practice 
over a lifetime are very great.” Sir George 
looked back with appreciation to the time, 
sixty or seventy years ago, when the Prime 
Minister, Lord Salisbury, had a laboratory 
at Hatfield House where he could dabble in 
his spare time. Those were the days when 
** great men in various spheres of life main- 
tained an interest in science.”” To-day, 
““many eminent men regularly raise after- 
dinner laughs by parading their ignorance of 
the elementary facts of science, whereas 
people regard with scorn rather than amuse- 
ment the technologist who is completely 
ignorant of the arts.” 

There is, of course, another way of 
interpreting these signs of decadence. 
One suspects that some of the great men who 
amuse audiences by their apparent ignorance 
of science are in fact remarkably alive to 
contemporary developments. And the tech- 
nologist who is completely ignorant of the 
arts is so unusual that, when he is found, 
he can justifiably be regarded with scorn. 
The preponderance of university students 
reading the arts over those reading science 
and technology has been steadily reduced in 
the past twenty years, but there is still some 
way to go. There are still nearly twice as 
many reading arts, medicine, and agriculture 
as there are reading pure science and tech- 
nology. To those who become involved in 
engineering without an engineering back- 
ground, Sir George offered this advice: “ In 
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this modern technical world it is necessary 
for those responsible for its direction to have 
a wider knowledge than can be obtained 
solely from the arts and humanities.” He 
believes it is to the benefit of engineers that 
their non-engineering colleagues should have 
some understanding of the processes by which 
they reach their conclusions rather than be 
led to look on them as witch-doctors or 
practitioners in black magic. 

Sir George managed to throw some fresh 
light on a subject which has been flood-lighted 
and spot-lighted for the past few years. The 
present comparative outputs of technologists 
per unit of the population in the United 
Kingdom, the United States and the U.S.S.R. 
are usually taken to be in the proportion 
1:2:4. If, however, allowance is made for 
the output of those completing Higher 
National Certificates or Diplomas—Sir 
George assumes that half of them are broadly 
equivalent to graduates—then the proportion 
becomes approximately 2:2:4. There 
would be no special virtue in copying the 
Russian figure for technologists per unit of 
population, but it happens that an inquiry 
into the future needs of industry suggests 
that a doubling of our present figure is in 
fact required. The technical colleges can 
play a bigger part in this increase than the 
universities. They provided a six-fold in- 
crease of H.N.C. and H.N.D. holders 
between the years 1938 and 1956, whereas 
the universities only trebled their output of 
graduates in the same period. 

This doubling is scheduled to be reached 
by 1970, though Sir George would like to 
see it sooner. Meanwhile he sees several 
short cuts to saving the time and energy of 
engineers and executives. Instead of a team 
of five or six engineers he would like to see, 
wherever possible, one first-class engineer 
with an adequate staff of technicians. There 
is not unlimited scope for the employment 
of women engineers but there is certainly 
scope for developing the equivalent of the 
shorthand typist or secretary in engineering, 
that is, a female technician trained in a 
fairly narrow field but able to assist senior 
engineers and so relieve them for more 
important work. Most engineers could do 
with someone to gather information and 
digest it for them; a practicable way in 
which this can be arranged is lucidly des- 
cribed in a letter from the Director of Aslib 
published in this issue. Two further sug- 
gested ways of saving time are the greater 
use of computers (“* the revolution which has 
taken place on the shop floor has to be 
paralleled in the laboratory and the design 
office”), and an investigation, urgently 


needed, into the possibility of eliminating 
some of the enormous waste of time and 
effort involved in tendering. 
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Cover Picture. Bought-out motor-car com- 
ponents, together with raw materials, form about 
two-thirds of the selling price received by the 
vehicle manufacturer. Expansion in the volume 
of vehicles built—and therefore in the number of 
components required—is known to bring about a 
very sharp reduction in the cost of a unit. 
Typical examples of such components are differen- 
tials, which are shown being assembled. 
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Plain Words 


An engineer of our acquaintance remarks 
that while still reading engineering at a 
university, he had no idea what a machine 
tool was. Since all his lecturers and many 
of his colleagues referred to milling and 
boring machines on the assumption that he 
already knew the difference, he was often 
hard put to understand the significance of 
what was said to him. His general know- 
ledge was blank in an important area of 
modern life. Schoolboys are taught to know 
the date of Queen Anne’s death, but not 
the way that mother’s saucepans or the 
cylinder blocks of father’s car are made. It 
may have serious consequences for a country 
that looks to schoolboys for its future 
engineers. 

No doubt the young man spoken of above 
is an exception, but there can be no doubt 
that the Science Museum’s excellent display 
of historic and recent machine tools is 
among the most neglected parts of its collec- 
tion. It might be pointed out that here too 
there are buttons to push—a complete belt- 
driven workshop chattering away, and 
Nasmyth’s own model of the first steam 
hammer stamping silently on a piece of wax. 
Most schoolboys know the difference 
between a Vauxhall and a Morris, a Viscount 
and a Convair; but how much more prestige 
might attach to the boy who knows a shaper 
from a planer. Obscure knowledge has a 
peculiar attraction of its own. True, planers 
and shapers are not to be seen on the streets 
or in the sky, but many boys who have never 
seen a motor race can distinguish between 
a Vanwall and a Connaught. The schoolboy 
connoisseur can often worship from afar, 
and an occasional visit to a factory might 
clinch and satisfy an interest in engineering 
production. 

In this country there is no special technical 
and scientific journal for the young. The 
Meccano Magazine is an excellent monthly, 

. but its emphasis is rather different. The 
Russians have been compared favourably 
with the west so often recently, that it is 
perhaps invidious to find yet another field 
in which they excel. A recent issue of 
Yuni Tekhnik. (Young Technician) has well 
laid out and colourful sections not only on 
particle accelerators—showing the difference 
between syncrotrons, cyclotrons and Van de 
Graaff machines—but also on the construc- 
tion and operation of drilling machines. 

Machine tools are only one aspect of 
engineering—though fundamental to pro- 
duction. There are many others and all are 
exciting. It is curious that this excitement 
has not been encouraged and channelled 
to profitable use. A youthful interest in 
engineering may prove a national asset. 


BRUSSELS 
PREVIEW 


World Fair up to Schedule 


HE 1958 World Fair will be held in Brussels 
from April 17 to October 19. It will be 
an occasion for prestige advertising on a vast 
international scale. Over 50 countries are 
sponsoring pavilions and will be competing for 
the interest of the 30 million visitors that are 
expected. Already many of the pavilion struc- 
tures are nearing completion; Brussels is over- 
hauling her roads and transport facilities and 
the two car parks of the Fair will together take 
30,000 vehicles; hotels, motels and other 
accommodation have been built, rebuilt and 
extended to house the visitors. With now only 
six months to go to the opening the arrangements 
are well up to schedule. Whatever the exhibits 
—and they are sure to be good with 50 countries 
seeking more trade in the world’s expanding 
markets—the Fair bids well to be an exhibition 
of modern architecture and structural engineering 
20 years in advance of its time. 

The Fair will consist of three parts: the 
pavilions of Belgium herself and of the Belgian 
Congo; the “city of international co-operation” 
housing exhibitions of “specific facets of 
man’s endeavour”’’; and those of the partici- 
pating countries and supra-government autho- 
rities. The site is 500 acres of pleasantly 
wooded and undulating Royal parkland on the 
outskirts of the city. Nearby is the Brussels 
stadium with its seating capacity of 65,000. 
Already on the site were some extensive perman- 
ent halls remaining from an earlier—1935— 
Fair. These halls are being modified inside and 
out to form the reception centre and some of 
Belgium’s own pavilions. New facades are being 
hung and modern-styled interiors fitted, including 
one new spectacular auditorium. 

From behind these buildings a broad avenue 
will lead visitors past gardens and lakes to the 
centrepiece of the Fair: the Atomium, a gigantic 
representation in steel and aluminium of a 
crystal of iron. Beyond the Atomium will be 
the pavilions of the participating countries, 
built on both sides of a new high-level prestressed 
concrete bridge which already gives a fine view 
over the park. This bridge, like the pavilions, 
has to come down when the Fair is finished; 
nevertheless, that Belgium and the other countries 
are prepared to spend as much as they are—the 
U.S.S.R. are rumoured to be putting £17 million 
into their pavilion—is a mark of the importance 
with which the governments concerned regard 
the Fair. 

Incidently, the pavilions are officially supposed 
to be arranged geographically. Certainly all the 
European countries appear in one group and 
all the South Americans in another, but political 
gumption—rather than territorial exactness— 
seems to have caused the Arab States to be 
sited between the United States and the U.S.S.R. 

The pavilions will be open from 9 a.m. to 
6 p.m., though the grounds and amenities will 
remain open until midnight. The price of admis- 
sion to the grounds will be 30 francs, with entry 
to the pavilions free of further charge. Concur- 
rently with the Fair there is a full diary of 
international conferences, concerts and “ special 
displays,” sponsored by different countries. 
Perhaps as never before information services 
and ancillary facilities such as enclosures for 
children have been organised on the grand scale. 
The Fair will be a golden opportunity for each 
of the countries present to show off its contri- 
bution to man’s endeavours to overcome his 
environment and to increase his own well being. 


Two Feature Structures 


Two of the structures at the Fair deserve a 
particular mention here, the Atomium and the 
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The Atomium—centrepiece of the 1958 Brussels 
World Fair. 





Construction of the Atomium is well advanced— 

since this photograph was taken, the other shear 

leg has gone up and so have four more of the 
18 m. diameter spheres. 


civil engineering “* feature.” 
on these pages. 

The Atomium is both symbolic and functional. 
The nine spheres—each 18 metres in diameter— 
represent the atoms in a crystal of iron; the 
tubes—3 m. in diameter—represent the lines of 
force acting between the atoms. The whole is 
an enormous representation, 350 ft. high, of a 
crystal model. Housed in two of the lower 
spheres and part of another there will be an 
exhibition of the peaceful uses of nuclear energy. 
Two more of the lower spheres—reached by 
escalators within the tubes—will be vantage 
points for sightseers, as will the topmost sphere 
which also contains a restaurant seating 200; 
this will be reached by a high-speed lift running 
in the central, vertical tube. 

Steel has been used for the framing of the 
spheres, for the framing and walls of the tubes 
and for the three shear legs which support the 
extremities of the structure. Aluminium sheet- 
ing, 1-2 mm. thick, covers the spheres and a 
new electrochemical process has been adopted 
to obtain the high lustre that has been achieved. 
Welding techniques have also had to be improved 
to fix the aluminium sheeting to the steel framing. 
Each of the spheres has exterior lights located 


Both are illustrated 
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around nine great circles and by illuminating 
the lights in succession an effect of continuous 
rotation will be simulated, symbolically represent- 
ing the movement of electrons around the 
atomic nucleus. 

The civil engineering feature can be seen in the 
illustration on this page. Whatever other 
criticism can be levelled against it, it is certainly 
impressive, perhaps no more so than at present 
while it is still girded by miles of tubular scaffold- 
ing and shutterwork. Made of reinforced 
concrete, the protruding mainspar has an overall 
length of 250 ft. and rises to a height of 98 ft. 
The cross-section is such that there will be a 
constant stress in the concrete throughout the 
length of the spar from which will be suspended 
a catwalk swinging above a pavement map of 
Belgium, showing the future industrial develop- 
ments planned for the country. 

The weight of the spar and of the walkway 
are counterbalanced by a suspended hall of 
triangular planform with sides 85 ft. long and 
roofed by a shell cupola, the whole structure 
being mounted on three feet. Altogether, it 
looks like some prehistoric monster; but as a 
structure it surely signifies an over indulgence in 
design complexities for the sake of cleverness 
alone. 


The United Kingdom Pavilions 


Britain was among the first countries to agree 
to participate in the Fair and was able to select 
one of the best sites—well positioned, relatively 
flat and without trees, though surrounded by 
woods. This absence of trees is important for 
they must not be cut down and some of the 
exhibitors—the United States, for example— 
have to contend with trees growing within their 
pavilions. 

There are two pavilions within the British 
section, the official Government pavilion and 
the larger British Industries’ pavilion organised 
by British Overseas Fairs Limited, the F.B.L. 
subsidiary. The British Industries’ pavilion is 
the only one at the Fair to be sponsored by 
private industry, all the others being wholly 
government ventures. Both British pavilions 
are now structurally complete. Their immediate 
neighbours are Germany and Switzerland, but 
both these countries have smaller sections than 
the United Kingdom. 

The Government pavilion is in two parts: 
the Crystalline Hall and the Hall of Technology, 
together signifying the continuity between tradi- 
tional and contemporary Britain. Three crystal- 
shaped spires, 70 ft. high, form the entrance 
building which is as long as a large parish church. 
The triangular side walls are cut by apertures 
set with coloured glass and the interior is painted 
a deep purple. This will be the setting for the 
portrayal of traditional Britain. Then, in sharp 
contrast, the visitors will pass into the brightly 
lit Hall of Technology, where the centrepiece 





The Federation of British Industries’ pavilion covers 60,000 sq. ft. | 
glass walls from floor to roof, it will be an international shop window for 
the country’s industry. Foundations for special exhibits are now being laid. 
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will be a representation of the Dounreay fast 
breeder reactor, due to become critical about the 
date the Fair opens. Other displays will show 
typical British people at work and at play and 
in the courtyard will be a display recalling 
some of the “ideas which have started in 
Britain” and have made their contribution to 
the well-being of the World’s population. 

Between the Government and F.B.I. pavilions 
will be gardens and a lake, an English “ pub,” 
and six shops where British goods will be sold. 
There will also be a cinema which can be hired 
by firms wishing to exhibit films; both 16 mm. 
and 35 mm. can be shown. 

The British Industries’ pavilion is a striking, 
practical building with 60,000 sq. ft. of floor 
space, a light steel structure with a roof of 
shallow domes covered by aluminium sheeting. 
The wall cladding from floor to roof is of glass— 
and very fine non-distorting glass it is too— 
making the pavilion one large impressive shop 
window which will be brilliantly lit at night. 
The largest single display in the building will be 
that organised by the British electrical and allied 
industries, though participation in the exhibit is 
not restricted to firms who are members of the 
seven trade associations who have helped 
sponsor the stand. Every aspect of the electrical 
industry will be represented, from nuclear power 
to domestic appliances. A technical information 
office, staffed by multi-lingual engineers, will 
provide a service to deal with all inquiries. 
Some space still remains in the pavilion, particu- 
larly the electrical section and firms who would 
like to exhibit or contribute are asked to approach 
the Organising Secretary, British Electrical and 
Allied Industry Section, 1958 Brussels Exhibition, 
36 Kingsway; London, W.C.2. 

In support of the industry’s exhibit, a special 
British Electrical Conference will be held on 
May 16 and 17 when Sir John Cockcroft and 
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reactor. 


The civil-engineering feature: it is of reinforced 

concrete, 98 ft. high. It supports a swinging 

catwalk above a large-scale map of industrial 
Belgium. 





Interior of the British Government’s Crystalline 
Hall which is nearly ready to receive the exhibits. 





The Crystalline Hall and, behind it, Britain’s Hall of Technology in which 
the central exhibit will be a representation of the Dounreay fast breeder 


With six months to go, the British pavilions are built. 
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Sir Gordon Radley will be reading papers. 
This conference has the official blessing of the 
Fair authorities and will be held in the new main 
auditorium. 


Road Improvements in Brussels 


In conjunction with the World Fair Brussels 
has planned an extensive programme to resolve 
her traffic problems. This work, unlike all the 
structures at the Fair, will be permanent. The 
principal road system comprises two ring roads, 
one at a radius of about 1-5 km. from the city 
centre, and another, not complete throughout 
its length, at a radius of between 3 and 4 km. 
A new third ring road at 8 km. radius has just 
been begun. There are also numerous roads 
radiating directly from the centre of the city. 

Like other cities, traffic in Brussels has grown 
enormously in recent years and at several road 
junctions 30,000 vehicles now pass-by in the 
busiest 16 hour period of each day. Many of 
the roads are wide boulevardes often providing 
for five or more traffic lanes. At road junctions, 
however, particularly in the older sections of the 
city, the thoroughfare narrows to form a traffic 
bottleneck. The problem is not eased by the very 
considerable use that is still made of trams. 
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Main entrance to the Brussels Fair and to the 
Belgian pavilions. 
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The German pavilion. 


Two particularly attractive and novel methods 
have been adopted for overcoming the problem 
and getting the traffic past the junctions quickly. 
In both cases, the principle has been to get the 
through traffic under or over the junction so 
leaving more space for turning traffic to 
manoeuvre. On one highway a second road- 
way, 39 ft. wide for three lanes of traffic, is being 
erected over the original roadway by supporting 
it on a single line of central columns. 

At other busy junctions, the through traffic is 
being taken into tunnels. In some cases, there 
is a tunnel below only one of the thorough- 
fares; elsewhere two tunnels have been con- 
structed, passing at diferent levels below the road 
crossing and, at one particularly busy junction, 
where traffic conditions required it, a side tunnel 
for traffic turning in one direction has also been 
built. In all these cases, ample room is again 
provided at normal road level for turning vehicles 
which no longer hinder the through traffic. 

The work of tunnel construction has been done 
with little inconvenience to existing traffic. The 
tunnel walls have been built in “ hit and miss ” 
sections in trenches; the soffit of the tunnel has 
been completed and the roadway re-surfaced 
before the tunnel heading was driven and the 
tunnel invert laid. | Much of the work has been 
done in a relatively easily worked sand, but the 
speed of the work has been remarkable. The 
two tunnels below one very busy junction will 
be completed by the end of the year only 18 
months after the work of construction was 
begun. 

Both these expedients—an elevated roadway 
or a tunnel—have largely resolved the traffic 
problem at road junctions with many of the 
advantages of full clover-leaf connections, but 
without taking up the large area normally 
required by such constructions. The cost has 
been high. One estimate puts the cost at 
£13 millions, of which a large proportion has 
gone on diverting tramlines, sewers and other 
services, but official estimates expect this figure 
to be saved in three to five years by reduced 
expenditure on petrol and less vehicle wear and 
tear. 


Other Foreign Pavilions 


In this description of the Fair buildings it 
would not be proper to ignore the pavilions 
being constructed on behalf of the other govern- 
ments and official bodies such as the Red Cross, 
Rotary International, O.E.E.C. and the like. 

Some reference has already been made to 
the work the Belgians themselves are doing to 
some existing exhibition buildings; much of 
this work is on a grand scale, modern and perhaps 
more than a little overwhelming—though the 
new interior for the auditorium has a splendid, 
simple freshness which is most appealing. 
Timber plays a great part in many of the 
structures including, of course, that of the timber 
industries pavilion, a pleasing shallow-domed 
building. Timber has also been used for one 
of the largest pavilions, that of the Belgian 
Congo, where the main structure is a series of 
large wooden portal frames. 

As might be expected, the U.S.S.R. and the 
United States vie with each other to have the 
largest foreign pavilion. On mere acreage the 
U.S.S.R. wins. Their pavilion altogether covers 
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The French pavilion. 
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four acres; it is rectangular in plan and built 
around an open courtyard containing a statue 
(at present of Lenin), and it is reported that it 
will contain 160,000 sq. ft. of mirrors. The 
United States pavilion is circular in plan with 
an outside diameter of 342 sq. ft. and the floor 
space is unbroken by interior columns. Around 
the periphery is a series of braced steel pylons, 
70 ft. high, which support the rim of the 
“bicycle wheel” which forms the roof, the 
“spokes” being tensioned cables that serve 
as rafters and also carry the central “ hub.” 
Both the roof and the walls will be clad with 
multi-coloured plastics sheeting. 

The German pavilion is a characteristic steel 
frame of box girders which, like the adjacent 
F.B.1. pavilion, is clad in glass. The French are 
building a structure which (almost) beggars 
description. It is large and it is of steel, with 
a cable-suspended roof. The inclined edge 
beams to the roof are over-supported on a multiple 
system of fish-shaped stanchions and are joined 
by a double system of orthogonal cables 
apparently producing the form of two adjacent 
anticlastic shells. Like some of the other 
buildings it will certainly not be everybody’s 
cup of tea—indeed, it is strongly reminiscent of the 
results of several glasses of a very heady wine. 
Elsewhere in the Fair there are a multitude of 
domes and shells; as is to be expected in Belgium, 
prestressed concrete and prefabricated units 
abound. Colour promises to be extravagant 
and the result to be a structural exhibition that 
reflects the age in which we live—perhaps not 
least in the respect that it all has to come down 
in a year’s time. 


= & @ 
Obituary 
PROFESSOR J. A. S. RITSON 


It is with regret that we note the death, on 
October 16, of Lieutenant-Colonel John Anthony 
Sydney Ritson, Emeritus Professor of Mining, 
University of London. The son of the late 
Mr. W. M. P. Ritson, of Gullane, East Lothian, 
J. A. S. Ritson was born at Pelton House, 
Pelton, Co. Durham, on August 18, 1887. He 
was educated at Uppingham School from 
1902-1906 and then entered Armstrong College, 
University of Durham, where he gained the 
degree of B.Sc., with distinction in mining and 
surveying in 1910. After obtaining a first-class 
Colliery Manager's Certificate of Competency 
in 1911, he was appointed assistant manager at 
Preston Colliery, Northumberland. In 1912, 
Ritson became an Inspector of Mines in Scotland, 
and acted for some time as personal assistant to 
Sir William Walker, late Chief Inspector of 
Mines. In 1921 he was transferred to the 
Yorkshire area and in the following year became 
Senior Inspector of Mines in South Wales. 

In 1923 Ritson was appointed to the Chair 
of Mining at the University of Leeds, where he 
remained until invited to become Professor 
of Mining at the Royal School of Mines, South 
Kensington, in 1935. He continued in this 
capacity until his retirement in 1952 when he 
was appointed Professor Emeritus of the Univer- 
sity of London. In April, 1955, he was elected 
an Honorary Fellow of Imperial College, London. 

In addition to other appointments, Professor 
Ritson was a member of the Coal Commission 
from 1943 to 1947 and, since 1943, he had held the 
office of Crown Mineral Agent. He had also 
served on the Committee on the Mineral 
Resources of Great Britain and the Board for 
Mining Examinations. He was President of the 
Institution of Mining Engineers from 1948-1949 
and President of the Institution of Mining and 
Metallurgy during the session 1953-1954. 

Professor Ritson served with distinction in 
the war of 1914-1918. He was awarded the 
D.S.O. and Bar, the Military Cross and the 
Territorial Decoration, and was four times 
Mentioned in Despatches. In 1935 he was 
made an O.B.E. 

In his younger days, from 1910 unti] 1913, 
Ritson was an English Rugby International. 
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Companies in the News 


Planning for a Decade 


The foundation stone of a ten-year development 
programme announced in October of last year 
by Birlec Limited was laid recently at Aldridge, 
Staffs., by Lord Chandos. Birlec, members of 
the A.E.I. group, are the largest makers of 
electric furnaces in the country and one of the 
largest in the world. Their forecasts of demand 
for their products are such that they plan to 
double in size by 1967 and expect that this will 
be no more than enough “ to keep pace” with 
the expected increase. Already arrangements 
have been made to transfer employees from the 
Erdington factory to Aldridge and .150 will be 
there by March when the installation of machin- 
ery is expected to begin. Their plans include 
a sixfold expansion of their heat treatment 
service to customers within the next ten years. 
Several additional furnaces will be installed, 
including four belt conveyor furnaces, one 
shaker hearth, a sealed quench furnace, a batch 
nitrider, and two forced circulation furnaces. 
Ancillary gas plant, quench tanks, degreasing 
and shot blasting equipment are to be provided 
and allowance has also been made for a copper 
plating and pickling shop. The heat treatment 
department will be provided with sub-station 
capacity for two 750 kVA transformers, one of 
which is due for immediate installation. 

Dowty Group are another concern with 
long-term plans for expansion and a splendid 
performance behind them. Sir George Dowty 
says in his statement to shareholders that the 
group had expanded threefold in the past six 
years and that the availability of labour now 
governs further expansion, but that “ it may well 
be that the effect of the general labour shortage 
can be overcome by acquiring existing capacity 
rather than by the building of new plants.” 
Their future expansion must depend on the 
successful development of new products, such 
as hydrostatic drives, and the next decade will 
almost certainly be one of considerable expansion 
for Dowty Nucleonics, the group’s youngest 
designing company. 
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Retaining a Hold 


Few problems are greater or more urgent than 
the financing of industrial growth, particularly 
when the expanding company is relatively small 
and privately owned. For the latter there is 
also the need to make provisions for death duties 
as he nears retiring age. Generally, it means 
selling out to a competitor, or to a holding 
company. 

In general, to sell out has meant retirement for 
the private owner, and his company—if a 
successful one—has been deprived at one stroke 
of his leadership and experience. A new group, 
Norcros Limited, was formed in June last year, 
to make it possible for the private owners of 
companies “ controlled and managed by their 
founders or their families” to avoid the des- 
truction of their life’s work by penal taxation 
and death duties, and yet retain an active interest 
by continuing to manage their companies, and 
by investment in their parent company of which 
they become an active, participating member.” 

Norcros have net assets valued at £1-4 million 
and realised profits of £395,000 in their first 
year. Among their eight subsidiaries are five in 
the engineering and metal industries. Their 
chairman, Mr. John V. Sheffield, is also chairman 
of Paterson Engineering, Horseley Bridge and 
Thomas Piggott, and a director of several other 
firms; their managing director, Mr. John E. 
Markes, was managing director of an old- 
established engineering firm, Bowden (Engineers) 
Limited, and worked most of his life in engi- 
neering companies. In his first statement to 
shareholders Mr. Sheffield explains that the 
object of the group is to bring together “ sound 
progressive industrial concerns of limited size 


with their proprietors and managements.” 
These are welcome departures from the usual 
investment trust practice. 


x * * 
Dearth of Capital 


The rate of technological advance in industry 
(for commercial as opposed to defence purpose) 
is threatened by the growing inability of com- 
panies to finance their growth—as well as their 
research—from their own earnings. Addressing 
a meeting of the Institute of Management in 
Manchester, Mr. J. N. Toothill, general manager 
of Ferranti, pointed this out with great force. 
He said: “* We are only at the beginning of new 
manufacturing processes. The engineering back- 
ground of know-how is there, but not the financial 
mechanisms to use it at the speed required.” 

This is a long-term problem, as Mr. Toothill 
indicated so clearly. But it is made no easier to 
solve by the current policy of the Government. 
The Capital Issues Committee have turned down 
the bulk of the schemes of refinancing put to 
them in the past few weeks. The trend of 
industrial profits revealed by the Financial Times’ 
analysis of the results of 2,689 companies 
reporting during the first nine months of 1957 
shows that, although trading profits are slightly 
higher than last year, “after deduction of 
increasing amounts for depreciation and tax, 
earnings remaining for the equity are lower.” 
The performance of the meta and engineering 
industries is generally in line with the rest, and 
in the line with expectations. 

The almost inevitable result of the developing 
scarcity of capital is a reduction in industry's 
plans for building new factories and modernising 
existing ones. The latest estimates (pre-Bank 
rate) forecast a fall of 10 per cent. this year and 
another 9 per cent. next year. The Financial 
Times comments on the boom-hitting measures 
of the Government was that “it was dying, 
anyway.” To revive it may prove more difficult. 
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Elliott’s Automation Race 


Commenting on the development of automation 
engineering in this country, Mr. Leon Bagrit, 
managing director of Elliott Brothers, said that 
we were “running neck and neck with the 
rest of the world.” At present, Mr. Bagrit 
considered, the rest of the world is “a little 
behind,” but Russia might become “a serious 
rival in the next ten years.” If one assumes 
he was speaking in commercial terms he is 
probably about right. His expression of faith 
in the application of automatic techniques to 
British industry comes at a time when the 
subject is still widely misunderstood and the 
majority of people still think of automation in 
terms of long lines of transfer machines producing 
thousands of identical parts a day. 

Mr. Bagrit talks of something which “ can 
determine the rate of progress” and enable 
British industry to maintain its place in world 
markets. Since we are by no means a mass- 
production country his meaning must lie 
close to the definition of the new type of auto- 
mation now being developed in the United 
States to enable complicated operations to be 
carried out in general-purpose machines, more 
quickly and at lower costs than by operators 
reading complex drawings. The new automation 
will cheapen the cost of variety; Mr. Bagrit’s 
automation must lie in the same category. 

Elliott Brothers have merged with Associated 
Automation Limited, and in so doing have 
created the largest automation and instrumenta- 
tion group in Europe. They had some 11,000 
employees, of whom 1,250 were engaged in 
research, on which they were spending about 
£2 million a year. Associated Automation, 
formerly Hall Telephone Accessories Limited, 
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still carries on the manufacture of telephone, 
auxiliary apparatus, office machinery, automatic 
vending machines and other types of precision 
engineering. This provides Elliott with both 
an entry into the telecommunication world and 
with precision engineering capacity, each highly 
valuable at this stage in their growth. 
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Exports of Supersonic Aircraft ? 


In the past a high proportion of British aircraft 
exported has been composed of sales of obsoles- 
cent military aircraft which have already seen 
service in the R.A.F. The declared intention of 
the British Government not to order any further 
supersonic aircraft and to go straight to guided 
missiles, is liable to leave the aircraft industry 
in a quandary. Currently a high level of exports 
is being maintained, apart from civil aircraft, 
with production capacity for such aircraft as the 
Hunter made available by United Kingdom 
defence cuts. In the comparatively near future, 
design and production will have to be aimed 
increasingly at the export market from the 
inception of a project, not as an after-thought. 

A few years ago it would have been incon- 
ceivable that a British aircraft, believed capable 
of flying faster than any aircraft currently in 
service in the R.A.F., should be sold to a foreign 
power. Such is now a strong possibility. Con- 
sideration of the Saunders Roe S-R. 177 mixed 
rocket jet interceptor (see page 537) by the Ger- 
man Defence Ministry started over a year ago and 
technical talks have recently started between 
Saunders Roe and Heinkel for the production 
under licence of the S-R. 177 in Germany. 
Licence agreements of this type are already in 
being for training and transport aircraft, but so far 
the bulk of the German orders for front line air- 
craft have been for American fighters and British 
naval aircraft. The production of fighters—even 
though, as must be the case in the first instance, 
restricted to components and sub-assemblies— 
would mark a big step in the resurgence of a Ger- 
man aircraft industry. In the types of aircraft 
which the Germans at present require, there is 
very real competition from the French industry. 
A large portion of the training and transport 
orders already placed are for French aircraft, 
while the French industry has developed a num- 
ber of impressive and unorthodox fighters. 
British military aircraft exports have so far 
benefited from a very large concealed subsidy; 
competition in the new conditions will be much 
more severe. 
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Two Orpheus Power Jetstar 


The unusual success of the Bristol Orpheus 
turbojet engine, installed as a stop-gap measure 
in the Lockheed Jetstar light transport aircraft, 
has caused the Lockheed Aircraft Corporation, 
Burbank, California, to change its plans. 
Originally, the Jetstar, a 10-passenger a 
swept-wing aircraft, was planned around four 
American turbojet units. The prototype, which 
first flew on September 4, was fitted with two 
readily-available Orpheus engines as an aid to 
bring forward the first flight date. 

Because of the excellent performance during 
flight testing of the two Orpheus engines, the 
aircraft is now being offered with two Orpheus 
turbojets. The Bristol Orpheus engine is made 
under licence in America by the Curtiss-Wright 
Corporation and is known as the TS-37. 

The Jetstar, designed at the request of the 
United States Air Force, was developed in the 
record time of 30 weeks. The aircraft is 58 ft. 
long, 21 ft. high and has a wing span of 53 ft. 
It can fly for 1,700 miles using external fuel tanks. 

The United States military requirements are 
expected to total 200 aircraft. After these 
orders are fulfilled, the Jetstar will be available 
commercially as an “ executive " aircraft. Many 
American business firms are placing orders. 
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Automobile Engineering 


THE MINIATURE-CAR BATTLE 
By Gordon Wilkins 


At the moment there is a strong trend towards 
the use of smaller cars on both sides of the 
Atlantic and, paradoxically, it stems largely from 
rising living standards rather than the reverse. 
The vast increase in the sale of small imported 
cars in the United States includes a high propor- 
tion of sports models, and of family models 
which are bought by families who already own 
a full-sized American car. In Europe, still 
smaller cars are being developed to bridge the 
gap between scooters and motor-cycles and 
existing family cars, to provide four-wheeled 
transport for users of the former who want more 
comfort and better weather protection. 


For the past ten years, there have been 
innumerable attempts to provide cheap miniature 
cars, but most of them failed through wrong 
basic conception, poor engineering, or lack of 
the large resources necessary to launch produc- 
tion on an economic basis. Lloyd in Germany 
proved that an important market existed for 
their two-cylinder front-drive cars, and Goggo- 
mobil drove home the lesson with their rear- 
engined two-cylinder car. Now big companies 
like Fiat, Vespa, N.S.U. and B.M.W. have entered 
the market while, in England, Henry Meadows 
and the British Isetta company are important 
recruits to a market in which at least three of the 
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Fig. 1 (Above) Vespa 
2-cyl. 2-stroke 393 c.c. 
Three speeds with synchro- 
mesh on top two. Sliding- 
pillar front suspension 
with radius arms. Swing- 
axle rear suspension with 
single wishbones. Unit 
construction. Two seats. 
Dry weight 792 Ib. 


Fig. 2 (Left) Recalling 
the Ford Macpherson 
front suspension in some 
respects, the Vespa uses 
suspension struts as steer- 
ing kingpins. An anti- 
roll bar connects the 
trailing arms. There is 
some steering reaction 
with spring deflection. 


Fig. 3 (Left) N.S.U. Prince. Air-cooled vertical 
twin overhead-camshaft four-stroke engine of 
583 c.c. giving 20 b.h.p. Four speeds, without 
synchromesh. Wishbones and coil springs at front, 
broad-based tubular wishbones giving swing-axle 
movement at rear. Unit construction. Kerb 


Fig. 4 (Left) Typical of 
the trend away from 
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Big Five manufacturers are also taking a lively 
interest. 

There is an immense variety of technical solu- 
tions, and it is impossible to say at this stage 
which will prove to be the best—it may even be 
that an adequate design well financed and cheaply 
produced will displace technically superior 
designs which cannot be marketed so competi- 
tively. There is no general agreement on what 
the market wants; the offesings range from the 
two seats of the Isetta and Heinkel through the two 
seats with unupholstered space for two children 
and luggage of the Fiat 500 and Vespa, and the 
four full seats of the Zundapp, B.M.W. 600 and 
N.S.U., to the conventional car only a little short 
of current size, exemplified by the Goggomobil 
600 and the Auto Union 600. Past experience 
shows that vehicles which do not offer permanent 
rigid weather protection for at least two people 
can be ruled out, but in England Berkeley have 
made a success of building an open two-seater 
in the form of a miniature sports car, and over 
1,000 have been built. Even here, however, the 
range is being extended by a fixed-head coupé. 
Front-engine front-drive and rear-engine rear- 
drive are both well represented; no one uses the 
front-engine rear-drive formula, although Zun- 
dapp has the engine in the middle, driving by 
shaft to the rear wheels. 

Probably the most complete analysis of the 
problems involved in the production of cars of 
sub-standard size was that made by D. Ing. 
Dante Giacosa, director of vehicle engineering 
at Fiat, in his James Clayton lecture to the 
Institution of Mechanical Engineers earlier this 
year. After extensive experience of prototypes 
with front and rear engines, he concluded that 
the rear engine offers the best solution on the 
score of minimum external dimensions for given 
passenger accommodation, and constructional 
simplicity. He dismissed the two-seater, as it 
could not be made at about half the cost of a 
four-seater. It therefore came as some surprise 
when the Fiat 500 with only two seats was 
announced, though the body shell does provide 
space for two children behind the main seats. 
Cost per pound rises as vehicle size and weight 
are reduced, and weight can be taken as a broad 
indicator of cost, so that there is good reason to 
cut weight as far as possible. 

Use of three wheels instead of four is super- 
ficially attractive, but to have the same lateral 
overturning limit as a four-wheeled car, the track 
would need to be 1-5 times as wide, assuming 
the same weight distribution, and this means 
excessive frontal area. The tyres must also be 
larger, which tends to increase vehicle dimen- 
sions. li is significant that the Isetta and Frisky 





Lloyd 600 c.c. 2-cyl. engine 19 b.h.p. at 
4,500 r.p.m. 
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have two rear wheels close together, and the 
Heinkel and Messerschmitt, which began with 
one rear wheel, now appear with two. 

A front-drive car with transversely mounted 
engine can have comparable overall dimensions 
to a rear-engine model, but it is difficult if not 
impossible to keep vibration within acceptable 
limits in a simple way—a fact familiar to anyone 
who has driven the Lloyd. Where the crank- 
shaft and drive shafts are parallel on a combined 
engine-transmission assembly, the resistance to 
rolling movements must be high in order to react 
to output torque from the transmission without 
excessive amplitudes of movement, and it thus 
becomes impossible to avoid resonances excited 
by the flywheel inertia couple within the engine 
operating range. 





Fig. 6 Lloyd body-chassis unit in course of 

assembly. Floor structure and scuttle with central 

tubular backbone are welded together. Remaining 

body panels are screwed or bolted together, and 
can be detached for repair. 





Fig. 7 Final assembly of Zundapp Janus. Single- 
cylinder air-cooled four-stroke engine, 245 c.c., 14 b.h.p., 
four speeds without synchromesh. Front suspension by 
coil spring-damper struts with forward-projecting radius 
Modified swing-axle rear, 
with inward-projecting radius arms, giving roll under- 


arms joined by anti-roll bar. 


steer. Compound coil springs. 





Fig. 8 F.M.R. Tiger, four-wheeler derived from the 
earlier, three-wheeled Messerschmitt. Rubber 
suspension with progressive rate. Two-cylinder 
four-stroke engine, 24-5 b.h.p. Weight 660 Ib. 


For cars in the new miniature class, Giacosa 
calculated that an increase of one inch in width 
entails a weight penalty of 8-4 Ib., or 10-5 Ib. 
if the engine is adapted to maintain undiminished 
performance. An increase of | in. in the length 
of the passenger space costs only about 5-5 Ib., 
which may rise to 6-7 Ib. if front and rear ends 
are modified to maintain the same aesthetic 
balance. 

Air-cooled and water-cooled engines giving 
the same power, life and reliability weigh about 
the same, and the power-unit weight is about 
one-eighth of total car weight. Fiat found that a 
water-cooled engine for the 500 complete with 
radiator could be made lighter than the air- 
cooled engine with fan and ducting, but it cost 
more to produce. Despite the appearance of 
the Berkeley with unducted three-cylinder two- 
stroke engine transversely mounted at the front, 
and the use of an unducted o.h.v. twin on the 
Lloyd, there is a growing conviction that even 
when front mounted, an air-cooled engine needs 
the assistance of fan and air ducts, as seen on the 
latest Panhard and the Goggomobil 600 proto- 
type. Apart from engine operating considera- 
tions, it is an effective way of providing a positive 
warm air supply to the car interior. 

The two-stroke engine has obvious attractions 
on the score of simplicity but when driven hard 
the fuel consumption rises sharply, and for this 
reason it is losing ground to the four-stroke. 
Isetta and Heinkel have replaced two-strokes 
with four-strokes, and the most complete about- 
face on design has been carried out by Goggo- 
mobil, who are building a rear-engined parallel- 
twin two-stroke car, and have exhibited the 
prototype of a front-wheel drive flat-twin four- 
stroke model. Engine size has been increased 
from 392 to 586 c.c., and power increased 
from 20 to 25 b.h.p., but it seems doubtful 
whether the passenger space and ease of 
entry have gained proportionately. In 
fact, the conventional seating layout is at 
a disadvantage in the small sizes; by far 
the most comfortable seating arrangements 
for four people, coupled with the easiest 
entry, are to be found on the Zundapp 
Janus (back-to-back seat and front and 
rear doors) and the B.M.W. 600 (forward 
facing seats, one front door and one at 
the side). The Zundapp also has a two- 
rate suspension system using two coil 
springs on the same damper strut. All- 
independent suspension seems essential to 
obtain sufficient reduction of unsprung 
weight, and it is difficult to foresee any 
extensive acceptance for chain drive and 
a rigid rear axle, particularly if, as in one 
case, it is combined with an under-car air 
scoop, ideally placed to pick up flood 
water and dead leaves. 

The Fiat 500 has shown that independent 
rear suspension and a preponderance of 
weight on the rear wheels need not lead 
to over-steer, if the front suspension and 
steering geometry are carefully studied 
so as to avoid any significant change of 
steering angle produced by road shocks on 
the outer front wheel in a curve. Hence 
the use of a full three-piece steering 
linkage on the Fiat. The Vespa, on the 
other hand, has a marked over-steering 
characteristic, which may worry drivers 
who are inexperienced or have slow 
reactions. Although generally similar to 
the Fiat in layout, its steering geometry is 
different, and the rear suspension has pure swing- 
axle geometry, as against the angled wishbones 
giving a slight roll under-steer effect on the Fiat. 

It will be even more interesting to observe the 
behaviour of the Austrian version of the Fiat 500 
built by Steyr, which has a flat-twin engine and 
swing-axle rear suspension. In order to ensure 
smooth transition when leaving a curve, king-pin 
angles differ markedly from normal practice, 
and return springs are often needed on the 
steering gear. The Vespa uses spring-loaded 
rollers acting against ramps cut in the rack to 
obtain the required self-centering effect, but these 
are not very effective in aiding recovery from a 
sharp swerve at low speeds. 
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Fig. 9 Goggomobil 600. Flat-twin air-cooled 

four-stroke engine, 586 c.c., 25 b.h.p. Front 

drive. Unit construction. All independent sus- 
pension with swing-axle rear. 





Fig. 10 B.M.W. 600 flat-twin air-cooled four-stroke 
engine, 585 c.c., 19-5 b.h.p., four-speeds, all 
synchromesh. Tubular chassis. Dubonnet trail- 
ing-arm front suspension with coil springs. Trailing 
wishbone rear suspension with coil springs. 





Fig. 11 Bianchina. More luxurious version of the 
Fiat 600 using the same mechanical elements, 
produced by a separate company. 





Fig. 12 Berkeley coupé. Unit structure in 
plastics, two-cylinder 328 c.c. or 3 cyl. 492 c.c. 
two-stroke engine, front wheel drive. 





Fig. 13 Most conventional in appearance of the 

new small cars, the Auto Union 600. Two- 

cylinder water-cooled two-stroke engine, front 

drive, 660 c.c., 30 b.h.p. All independent suspen- 
sion by torsion bars. 


No appraisal of the prospects of the new small 
cars is complete without reference to the produc- 
tion facilities available. Fiat have spent millions 


on a highly mechanised plant to build the 500, 
and the first indications suggest that demand is 
not yet matching production potential. B.M.W, 
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are fully equipped to build the Isetta and the 
600, and Zundapp have installed a press shop 
which is at present producing doors, although 
other pressings are bought out. They also 
make their own engine. Lloyd have achieved 
a high rate of output without a press shop, 
and with only simple machining facilities involv- 
ing very little automation, but their car involves 
a high labour content, particularly in the con- 
struction of the body, which is bolted and screwed 
together from small pressings mounted on a 


Letters to 


COOLING TOWER PACKINGS 


Sir, I was very interested to read in your issue 
of September 13 (page 332) a description of a 
type of cooling tower which was exhibited at 
the recent Engineering Exhibition at Olympia. 
I feel, however, that the comments made 
regarding extended surface packing are mis- 
leading. It is not true to state that splash bar 
packing has been superseded by the extended 
surface type where low re-cooled temperatures 
are required. Any consideration of the merits 
of the two types of packing must be made with 
respect to the two standards of thermal efficiency 
and operational efficiency. 

Thermal Efficiency.—I\t is true that research 
and operational data have shown that the 
“height of a transfer unit” is less for the 
extended surface than it is for the splash packing, 
which means that the extended surface packing 
has a greater cooling capacity for a given height 
than the splash type. It follows from this that 
the splash packed tower will be higher and will 
require a greater pumping head, which results in 
increased operating costs. In opposition to this, 
however, it must be realised, as agreed in your 
article, that the extended surface packing 
requires considerably more timber than the 
splash packing and the timber fabrication and 
erection costs are increased. This results in an 
increased capital cost for the extended surface 
packed tower. 

Operational Efficiency —The remarks made 
above concerning extended surface packings 
are based upon ideal operating conditions with 
clean water but, in practice, the cost of providing 
clean water is excessive, and the typical industrial 
water used for cooling may be expected to contain 
suspended and dissolved solids in addition to 
probable traces of oil and sewage effluent. 
Under these conditions, operational efficiency 
of the conventional extended surface packing is 
much reduced due to the following reasons: 

1. This packing depends upon a continuous 
film of water on the surface of the wood. The 
presence of oil in the circulating water causes 
channelling, which results in less cooling than 
that for which it was designed. 

2. For this reason also the presence of sus- 
pended or dissolved solids in the water which 
tend to build up as scale on the packing cause 
reduced cooling performance. 

3. The extended surface packing, together 
with the distribution troughs which are usually 
offered by companies using this packing, must 
be accurately aligned to give uniform water 
distribution. Such settling or slight displacement 
which is likely to occur in operation causes 
water starvation at one point and flooding at 
another point, resulting in decreased performance. 

4. Water flow from the trough system of 
water distribution is by gravity and the system 
tends to foul up readily. 

5. Extended surface packing is difficult to 
inspect and maintain since the entire packing 
has to be dismantled to inspect the lower layers 
of grids. 

6. The types of behaviour described above 
cause mal-distribution of water on the extended 
surface packing which often results in water 
breaking from the surface. Since drift elimin- 
ators are not usually fitted, considerable spray 
carry-over is experienced under these conditions. 





welded steel floor platform. N.S.U. are not 
yet in production with the Prince, but their 
power unit is derived from engines already in 
large-scale production for motor-cycles. Goggo- 
mobil also have line production of the present 
rear-engined car in full swing, but the front- 
drive model will not go into production until 
some time next year. For the Vespa, large 
extensions have been made to the French factory 
of the Piaggio subsidiary, but full production 
will not be achieved for some time yet. 


the Editor 


7. If it is to be at all economic to install 
extended surface packing, it is necessary that 
the timber laths be very thin, in view of the large 
timber requirements of this type of packing. 
Since the resistance of timber to decay is approxi- 
mately proportional to its thickness, the resulting 
life of an extended surface packing is considerably 
less than of a rugged splash packing. 

It should be remembered that splash packing 
is not subject to reduction in performance due 
to points 1, 2, 3 and 4 since it is not sensitive 
to water quality. With regard to point 5, splash 
type packing is open and provides easy entrance 
at all levels for inspection and maintenance. 

To sum up, therefore, I would state that on 
a theoretical thermal efficiency basis the extended 
surface type packing would appear to be the 
best. However, the practical operational effici- 
ency, which is the important factor, shows that 
splash packing has still many points in its favour, 
particularly when one considers the high main- 
tenance costs that can occur with extended 
surface packing. 

Yours faithfully, 
Derek J. Tow. 
53 Tytherton-road, 
Tufnell Park, 
London, N.19. 
October 14, 1957. 


MYRIAD SOURCES OF 
INFORMATION 


Sir, Mr. Frank H. Smith’s comment (‘* On the 
Shelf,” ENGINEERING, October 4, page 437) on 
the possibility of a large firm securing, through 
membership of Aslib, a first-rate library service 
without the expense of building its own collec- 
tion of library material gives me a welcome 
opportunity to explain a situation which may 
perhaps have caused misgivings in other quarters 
also. 

It should, I think, be said, first and foremost, 
that the increase in the demands made upon 
Aslib’s Information Service during the past few 
years has been largely a reflection of a pheno- 
menal growth in industrial membership. It does 
not indicate that all members, or even a large 
percentage of them, are progressively increasing 
their individual demand for daily services of a 
routine nature from an external source. 

The function of the Aslib information depart- 
ment is, in fact, educational in the best sense of 
the word. It starts by showing the recently 
joined member firm the kind of help which a 
good information service can give. At a very 
early stage, it then explains how the answer to 
the particular inquiry was obtained and thus 
gradually creates an awareness of some of the 
myriad sources of information available in this 
country and in many countries overseas. A 
pattern has emerged clearly from the work of 
this department showing that after approximately 
six months almost all firms in the category here 
envisaged telephone not so much to ask for 
information as for the most appropriate source 
to which they can apply. The next stage is 
usually a realisation that some one person 
within the firm must be made responsible for 
collecting information and dealing with inquiries 
from members of the staff. It is usually at this 
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stage that the decision is also made to bring 
together in one central collection the various 
personal and departmental groups of books and 
journals which invariably accumulate in any 
active organisation. Thus the nucleus of what 
later blossoms out as a library in its own right 
is formed. 

This is, of course, the end to which Aslib 
works throughout, but it has proved in practice 
that to preach to industry the merits of a good 
library service involving considerable expendi- 
ture on material and staff of a suitable calibre 
is completely useless unless and until concrete 
evidence has been produced of the daily service 
which a library or information department can 
and should give. The course followed by Aslib 
is, I believe, the logical and practical approach 
to that expansion of library services in industry 
which the country needs and which, by and large, 
industry has shown itself willing to accept and 
pay for, once it has seen at first hand that 
libraries or, in some cases, information sections 
without libraries can be a positive aid to efficiency. 


Yours faithfully, 
LesLig WILSON, 
Director. 
Aslib, 
4 Palace-gate, 
London, W.8. 
October 17, 1957. 


PLASTICS BONDED TO STEEL 


Str, In your description (ENGINEERING, October 
11, page 456) of a new material for the engineer- 
ing industries—steel sheet bonded to polyvinyl 
chloride plastics—you state “It is understood 
that attempts have been made to use other types 
of plastics, but that polyvinyl chloride has 
hitherto proved the most successful for two 
main reasons: it is easier to obtain a strong 
bond between P.V.C. and steel than when using 
any other plastics and the coating will not 
shrink under any conditions to which the material 
is likely to be exposed.” 

There are, no doubt, good reasons for the 
choice of P.V.C. coating for this interesting 
application, but we hope you will kindly allow 
us to point out that “* Redux” as bonding 
medium would permit thermo-setting plastics 
to be employed as a coating for steel and that 
the use of “ Araldite’ epoxy resin adhesives 
would enable the choice of coatings to be extended 
to include a number of other valuable materials. 


Yours faithfully, 
K. S. MEAKIN, 
Publicity Manager. 
Aero Research Limited, 
Duxford, 
Cambridge. 
October 14, 1957. 


STAINLESS STEEL DEVELOPMENT 


Sir, May we draw your attention to the article 
on “ Food Processing and Canning” on page 
386 of your issue of September 27, as it would 
appear that Dr. J. Hawthorn is somewhat con- 
fused, particularly with the reference to Sir 
Robert Hadfield (page 387). 

Certainly Sir Robert was mainly responsible 
for producing an austenitic steel in 1882, but 
this should be clarified, because it should refer 
to austenitic manganese steel which, of course, 
has no connection with stainless steel at all. 
Modern stainless steels have been developed 
from the original discovery by Harry Brearley 
in the Firth Research Laboratories in 1913. 

Yours faithfully, 
W. H. WENTWORTH PING, 
Sales Development Manager. 
Firth-Vickers Stainless Steels Limited, 
Staybrite Works, 
Weedon-street, 
Sheffield, 9. 
October 17, 1957. 
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Plant and Equipment 


AVOIDING FREQUENT HIGH 
VOLTAGE SWITCHING 


On-Load Tap Changing for 80 Ton Arc Furnace 


An electric arc furnace with a hearth diameter 
of 20 ft. and a capacity per charge of 86 tons of 
alloy or stainless steel has been installed at the 
Stocksbridge works of Samuel Fox and Company, 
Limited, by Birlec Limited, Birmingham. It 
has been designed for top charging and has a 
direct arc unit with three 20 in. diameter elec- 
trodes. The shell base is of stainless steel and 
accommodates an induction stirrer. A general 
view of the new furnace with the control room 
on the right appears on this page. 

The furnace is supplied from a 20 MVA 
transformer, with a primary voltage of 66 kV, 
which was manufactured by the English Electric 
Company, Kingsway, London, W.C.2. Since 
66 kV switchgear capable of operation up to 
100,000 times a year—as is necessary on arc 
furnaces for steel melting—is not available, 
on-load tap changing equipment has _ been 
installed, thus reducing the number of times to 
5,000 or 6,000. Tap changing also facilitates 
operation generally, makes finer control of the 
furnace possible and by permitting an uninter- 
rupted flow of power tends to shorten the melting 
time and thus to reduce the cost of the steel 
production. 


DOUBLE-UNIT CONSTRUCTION 


The equipment virtually consists of a common 
tank containing two transformers, one of which 
acts as a voltage regulator, while the other 
steps down the incoming voltage to the furnace. 
The voltage regulator is auto-connected and 
tappings are brought out from its windings to 
which the on-load tap-changing equipment is 





A magnetic attachment clamps the intake of the 
fume extractor beside the weld. 
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General view of 80 ton 
arc furnace at the Stocks- 
bridge works of Samuel 


Fox and Company. 


connected. The variable voltage output from 
this transformer is supplied to the primary 
windings of the main step-down transformer, 
the secondary windings of which supply a heavy 
current to the furnace electrodes. 

This ** double unit * construction was adopted 
since it enabled the voltage within the equipment 
to be kept below that of the incoming supply 
while the consequent absence of tappings on the 
main transformer increased its mechanical 
strength. The addition of semi-automatic power 
factor correction was also possible. For the 
latter purpose the main transformer is provided 
with a tertiary winding which is connected to a 
7,000 kVA capacitor bank. A voltage, which 
varies in direct proportion to that supplied to 
the furnace electrodes up to a maximum of 11 kV, 
is obtainable from this tertiary winding. The 
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result is that the voltages to the furnaces and to 
the capacitors are varied simultaneously and the 
effective capacitance in the circuit is altered, 
thereby eliminating the risk of over-correction 
at low load. The tap-changing equipment itself 
is of the reactor-transition type and is motor 
driven, remote control being effected by a pre- 
selective switch in the control room. 

Owing to the limited height available, five limb 
cores were used for both the regulating and main 
transformers. The oil conservator and tank 
cover of which it forms a part were made 
of non-magnetic stainless steel, thus reducing the 
distance between the low-voltage delta connec- 
tions and the transformer superstructure without 
any risk of local over-heating. Cooling is 
effected by duplicate oil-water heat exchangers, 
each able to dissipate the full load losses. 


FUME EXTRACTOR 


The latest addition to the Tornado range of 
fume extraction units manufactured by Keith 
Blackman Limited, Mill Mead-road, London, 
N.17, is a portable four-way set. It consists of 
the extraction fan and a motor, mounted 
together in a carrying frame light enough to be 
handled easily by two men. There are four 
inlets to the extraction fan and a common 
exhaust which terminates in a 6 in. diameter 
spigot. Each of the suction hoses is 3 in. in 
diameter, and the unit is capable of using all 
four extraction points at once. Each of the 
suction hoses can be 30 ft. long and they are 
normally supplied in 10 ft. lengths. Inlets not 
in use are blanked off on the fan casing. The 
floor space required for the unit is 23 in. by 
21 in. and the height is also 21 in. The motor 
is rated at | h.p. and is available for most 
standard supplies; it runs at 2,900 r.p.m. 
Working at its heaviest loading, i.e. with four 
30 ft. suction hoses and a discharge hose also 
30 ft. long, the unit is capable of handling 
132 cub. ft. of free air per minute from each 


This portable fume ex- 
traction unit has con- 
nections for four suction 
hoses, each 30 ft. long. 


hose. A fishtail collector with a rectangular 
opening measuring 10 in. by 2 in. is fitted to the 
suction end of each of the hoses. Its design has 
been chosen to give effective exhausting over a 
welding length of 18 in., at a distance of approxi- 
mately 6 in. from the weld. The collectors are 
fitted with carrying handles and can also be made 
with a magnetic device for clamping them in 
position on a metallic surface. 


Se 2a 


BOILER TESTS 


It is 50 years since the Institution of Civil 
Engineers made recommendations for the carry- 
ing out of trials on boilers. The document 
which then emerged was last revised in 1927, but 
is now out of print and has re-appeared in the 
form of B.S.2885:1957, entitled ‘ Code for 
Acceptance Tests for Steam Generating Units.” 
It applies to stationary units of the power-house 
type. 

Boilers have always been regarded more or 
less as lethal weapons and some years ago the 
pages of technical journals were frequently 
enlivened by reports of explosions and other 
such calamities. Indeed, at one period they 
formed a regular feature of journals. Even 
to-day, the insurance companies are extremely 
particular about the condition of boilers before 
they will undertake cover. 

The code contains sections dealing with the 
use of gaseous, liquid and solid fuels, and has 
for one of its objects the tabular presentation 
of test results. Consequently, the latter part 
contains many specimen “ standard forms.” It 
is hoped that the document will pave the way 
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for a co-ordinated international approach to 
the subject, and the pattern is aligned with that 
of other British Standard test codes and with 
similar codes issued in Germany and America. 
The tests mentioned under the various sections 
cover almost all aspects of construction and 
operation, beginning with a heading “ Items on 
which agreement shall be reached.” (In actual 


PUMPS FOR MOLTEN 


Shown in the accompanying illustration are two 
versions of the Mopump—a suspended pump on 
the right, and, on the left, a pump permanently 





Low ‘melting-point metals, sodium and potas- 
sium_nitrate and caustic soda can be handled by 
these two pumps. 


fact, this is mainly concerned with the duration 
and methods of testing.) The measurement and 
analysis of fuel, the measurement and sampling 
of refuse comes under section 3 of the code, 
as also do the measurement of the feed water 
and performance generally. Full details are 
given of how to construct a heat account and 
a heat balance sheet. 


METALS AND SALTS 


installed in a cover plate over a vessel containing 
the liquid—for handling low-melting point 
metals such as tin, lead and sodium, and inor- 
ganic chemicals such as sodium and potassium 
nitrate and caustic soda. The molten-metal 
Mopump is made by Rhodes, Brydon and 
Youatt Limited, Waterloo Engineering Works, 
Stockport, Cheshire, and is available for heads 
up to 40 ft., in delivery-pipe diameters of 1, 
14, 2 and 24 in., and in material capable of 
withstanding temperatures up to 850 deg. C. 
The pump impeller is of the open type, and is 
screwed on to the driving shaft, which is tubular 
with welded inserts at each end, vented to atmos- 
phere at the top. The blade clearance of the 
impeller can be adjusted by fitting spacing 
washers of varying thickness against the shaft 
shoulder. The fan-cooled electric motor, of 
drip-proof enclosure, class A insulation, is 
insulated from the top of the column or top 
plate by a disc of heat-resisting material. Axial 
thrust is taken by the motor bearings which also 
take radial loads on the upper end of the driving 
shaft. The plain bottom shaft bearing is 
incorporated in a detachable cover plate on the 
pump casing and provides ample metal for boring 
out and fitting a bearing bush should excessive 
wear develop. The bearing is lubricated by the 
liquid being pumped. The open column con- 
struction permits the breaking down of solid 
incrustations which may accumulate. 


ELEVATING TROLLEY 





HEATING CABLE 


For heating pipes and similar applications, 
Electrothermal Engineering Limited, 270 Neville- 
road, London, E.7, are producing the Thermo- 
cord, a flexible heating cable with glass fibre 
braided insulation. Wound round the pipe or 
object to be kept warm, the cord will maintain 
temperatures up to 450 deg. C. It consists of a 
pure nickel-chromium heating element insulated 
by inorganic fibres, with 2 ft. of insulated flexible 
lead attached to each end of the heating section. 
The external sheath is of braided glass fibre. 


A simple and robust hand-operated elevating 
trclley has been introduced by Farrow and 
Jackson Limited, 41-42 Prescot-street, London, 
E.1. The standard version shown here has a 
platform area of 33 in. by 21 in., and a load 
capacity of 8 cwt., which can be raised from a 
height of 29 in. to the maximum height of 48 in. 
in 35 seconds. The hydraulic pump and ram 
are light in operation and, it is claimed, can be 
worked with one finger so that the trolley can 
readily be handled by female labour. Lowering 
is automatic, by turning the handle through a 
half-turn anticlockwise. Clips are provided for 
housing the handle when not in use. The 
trolley is fitted with two fixed and two swivel 
wheels. 

A variety of non-standard tops can be supplied 
for use on the basic trolley—for instance, 
stainless steel or Warerite tops, jig-type tops, or 
even roller-conveyor tops for use in conjunction 
with permanent conveyor systems. 


The hydraulic pump and ram which elevate the 
platform of this mobile trolley can be worked 
with one finger. 





(Right) Centreless cylindrical grinder, 3A182. The 
grinding diameter range is 10 to 150 mm., the grinding- 
wheel diameter is 500 mm. and its width up to 800 mm. 
The grinding-wheel speed is 1,200 r.p.m. and the feed- 
wheel diameter is 350 mm. The power of the grinding- 
wheel motor is 40 kW and of the feed-wheel motor 
4:5 kW. The weight of the machine is 11,000 kg. 
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SOVIET PLANT 


i 1955 the Soviet Union produced 789 types 
of standard machine tool, and by 1960 the 
figure is expected to be roughly 1,200. Data for 
a number of Soviet grinding and gear-cutting 
machines appear as captions to the following 
illustrations. Most of the machines have been 
designed, developed or built by Enims, the Soviet 
machine-tool research establishment, in Moscow. 





Universal circular grinding machine, model 310. The 
peripheral speed of the grinding wheel is 35 metres per 
sec., while the work revolves at speeds ranging from 
120 to 1,200 r.p.m. The grinding-wheel motor is 
rated at 0-7 kW, and the machine weighs 450 kg. 





Plunge cylindrical grinder, model 3Sh153. Workpiece 
speeds are given.as 200 and 400 r.p.m., and the range 
of recommended grinding diameters 10 to 50 mm. 
The grinding-wheel diameter is 500 mm. with speeds of 
1,150 and 1,370 r.p.m. The motor power for the 
grinding-wheel head is 7 kW and for the workhead 
0-6 kW. The weight of the machine is 3,600 kg. 
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—GRINDING AND GEAR-CUTTING MACHINES 








(Right) Semi-automatic 
gear-cutting machine for 
bevel spur gears with dia- 
meters up to 500 mm., 
model 525. The highest 
modulus of gears cut is 


10 mm., and the number of 


teeth range from 4 to 100. 
There are \2 spindle speeds 
ranging from 25 to 325 
r.p.m. The motor power is 
6°2 kW and the machine 
weighs roughly 6,200 kg. 
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(Left) Automatic cylindrical grinder, model 31536. The 

recommended range of grinding diameters is 10 to 40 mm. 

The maximum width of finished workpiece is 60 mm., 

and workpiece speeds range from 100 to 450 r.p.m. 

The grinding-wheel diameter is 400 mm., and the power 

of the grinding-wheel drive is 3:2 kW. The weight 
of the machine is approximately 2,200 keg. 


(Right) Semi-automatic gear-grinding machine, model 
584. The working diameter ranges from 60 to 500 mm., 
and the modulus from 2 to10 mm. The grinding speed 
is from 30 to 50 metres per sec. The combined power 
of the motors is 6-5 kW. The weight is 6,000 kg. 


(Left) Semi-automatic gear 
grinder for bevel gears with 
circular-arc teeth, model 
5872. The diameter range 
of machined gears is 30 to 
840 mm., and the modulus 
range 3 to 840 mm. The 
grinding-wheel diameter 
ranges from 140 to 460 
mm., the power consumed 
is 10:7 kW, and the 
machine weighs 12,500 kg. 





(Left) Semi-automatic high-speed gear-cutting machine 
for cylindrical gears, model 5P325. Maximum gear 
diameter is 500 mm. and the modulus 6 mm. The 
maximum cutting speed is 300 metres per minute. The 
overall power is 12 kW and the weight 6,000 kg. 


(Right) Gear shaving machine, model 5A7\4. The 
working diameter is 320 mm., and the modulus 6 mm. 
The weight of the complete machine is roughly 4,000 kg 





(Above) Semi-automatic gear hobbing machine for 
cylindrical gears, model 5312. The working diameter is 
250 mm., and the modulus 5. Cutting speeds up to 
300 metres per minute are possible. The power is 
10k W, and the machine weighs approximately 4,500 kg. 
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Management 


Weekly Survey 


Zero Hour for the Free Trade Area 


Last week the first official moves since the spring 
at ministerial level took place in Paris on the 
Free Trade Area negotiations. The Organisation 
for European Economic Co-operation held a 
formal meeting at which both the Chancellor 
of the Exchequer and the Paymaster-General 
were the United Kingdom representatives. It 
will be recalled that the Paymaster-General, 
Mr. Reginald Maudling, is officially handling 
the F.T.A. negotiations on behalf of the 
Government. 

When the Organisation for European Economic 
Co-operation met, it had before it the reports of 
the working parties which had been originally 
scheduled for July. It seems likely that the next 
stage of the proceedings will be fairly slow, and if 
the Paris meeting can get as far as establishing 
a formal negotiating group at a higher level it 
will do well. ; 

The immediate obstacle, apart from the known 
prejudice of the French in favour of the European 
Economic Community and against the Free 
Trade Area, is the British insistence that agri- 
culture shall be excluded from the free zone talks. 
In the event, there is a good deal of room for 
manoeuvre by all parties on this issue, provided 
they are wise enough not to insist on a straight 
issue of inclusion versus exclusion. There was 
every indication when the Ministers left London 
that they were going prepared to haggle on this 
issue. 

The second obstacle is the acute suspicion of 
organised industry and labour, not least in this 
country, that the idea of a Free Trade Area will 
be accepted at Government level at the expense 
of the survival of weak companies and full 
employment. 

Organised industry has already taken steps to 
make it quite plain that it does not wish to see 
a Free Trade Area at any price and that it is 
not impressed with the negative argument that 
this country must go into such an arrangement 
because it dare not stay outside. The day before 
the Ministers left for Paris the Trades Union 
Congress let it be known to them that their 
prime concern was to defend full employment 
and that they would not favour any free trade 
adventure if this were to be jeopardised. 
Altogether, there may be progress on the subject 
over the next few weeks, but it will be slow and 
cautious. 


a fF 


Death of a Boom 


It is beginning to look as though the increase 
in Bank rate last month arrived too late to kill 
off, finally, the 1956 investment boom which 
carried over into the current year. Evidence is 
accumulating that other forces were already at 
work to bring it to an end. In addition to the 
declining volume of machine tool orders out- 
standing, which was mentioned in these notes 
some weeks ago, the latest figures of factory 
plans approved show a sharp drop on the same 
period of 1956. 

According to the official returns published 
by the Board of Trade for the third quarter of 
this year, factory plans approved for these 
three months totalled only 16-5 million sq. ft., 
which was a drop of 17 per cent. on the same 
period of 1956. Even when certain very large 
industrial projects in steel and oil are extracted 
from both sets of figures, however, the overall 
-decline for the year works out at approximately 
16 per cent. 

Since the increase in Bank rate and the 
accompanying decisions to delay the long-term 
investment of the nationalised 
industries can only begin to take effect from the 


fourth quarter of this year onwards, they are in 
effect being imposed upon a downward trend of 
investment. They will thus hasten deceleration 
rather than act as a brake on bounding activity 
in the capital goods industries. Whatever may 
happen to consumer goods industries over the 
winter, it is almost certain now that engineering 
and allied industries will have shortened order 
books and a high price to pay for bank accom- 
modation. Any resilience there may be in 
industrial production (and the official index has 
been remarkably buoyant over the summer 
months) will depend upon consumer goods, 
among which engineering is represented to a 
certain extent by the industries classified as light 
engineering. 

It is still possible that the restrictions imposed 
by the Government last month may penalise 
investment industries more than consumer 
goods industries, and if this should be so its 
justification would be a very short-term one 
indeed. In the long run such a consequence 
would be economic suicide. 
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Second Thoughts from Steel 


In the latest issue of Steel Review, the British 
Iron and Steel Federation takes a guardedly 
favourable view of the Free Trade Area negotia- 
tions. Its qualified approval is based on the 
interesting statistical fact that whereas Western 
Europe takes only about 34 per cent. of the 
United Kingdom’s total steel output, United 
Kingdom users of steel are dependent as to 
about 25 per cent. of their sales in the Western 
European market. On balance, the steel industry 
thinks that it will gain by the Free Trade Area 
since its user industries in the home market 
will be better placed to compete in the Continental 
market. 

lf Britain were outside the Free Trade Area, 
the domestic user industries would have to 
compete over a tariff barrier against industries 
benefiting from the European Economic Com- 
munity established under the Treaty of Rome. 
Such a disadvantage is thought to be more 
serious than the adverse effect on costs within 
the steel industry if the Free Trade Area comes 
into existence. It has been known for some 
time that the steel companies were worried 
about the effect of a free trade zone on their 
materials, especially on the price of scrap. 

It will be recalled that when the Lron and Steel 
Community was established in Western Europe 
some years ago the British steel industry was 
decidedly cool about participation in it and made 
it quite clear to the Government that it wished 
to have none of it. Since then, the Iron and 
Steel Community has had a chance to prove its 
potentialities (albeit on a rising market for steel) 
and even the high-cost Italian producers have 
been pleasantly surprised by the advantage which 
they have gained from participation in the Com- 
munity—not the least one being access to funds 
for investment. The recent history of the 
Community may have played some part in 
reconciling the British steel industry to tariff 
disarmament in Western Europe. Whatever 
may have been the main reasons for the change 
of attitude, the fact is that the steel industry 
has given its cautious approval to the idea just 
as negotiations begin. 
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Bicycles by the Million 


It is sometimes said that figures can be made 
to prove anything. Certainly they can be 
misleading if they are not seen in their correct 
context and perspective. Properly studied they 
can often tell an interesting story very concisely. 
Figures relating to the new No. 3 factory of 
Raleigh Industries Limited, Nottingham, cer- 
tainly tell a most impressive tale, and it is one 
which is really of much greater significance than 
the mere size of the undertaking might indicate. 
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Size, however, is the first impression. Built at 
a cost of £5 million, the new factory covers an 
area of 20 acres, and brings the total acreage of 
the Raleigh works up to nearly 60 acres. The new 
range of single-storey buildings houses produc- 
tion departments for hot forging, automatic 
machining, presswork, general machining, heat 
treatment, electroplating, assembly and dis- 
patch, together with a tool room and main- 
tenance section and a central stores. The 
factory is claimed to be the largest of its kind 
in the world. 

Production of Raleigh cycles now runs at 
over | million a year, and the manufacture of 
gear hubs, ‘** Dynohubs,” and other products 
marketed by Sturmey-Archer Gears Limited, a 
Raleigh subsidiary, is at an annual rate of 
2 million. Some idea of the total production 
for which the factory is laid out can be gained 
from the fact that a fully-equipped bicycle 
contains over 1,800 components, most of which 
are of Raleigh manufacture. Even the auxiliary 
services for such a plant are of impressive 
proportions; there are, for example, over 6 miles 
of overhead conveyor, a quench-oil cooling 
installation handling 20,000 gallons an hour, 
and an effluent-treatment basement capable of 
dealing with 460,000 gallons daily. 

Many more figures could be quoted, but they 
all add up to the same thing, a reminder that we 
still have in this country managements who can 
plan, and consultants, architects and engineers 
who can design, construct and equip factories 
which are at least the equal of any in the world. 
Sometimes we need such a reminder. It is right 
that we should take notice of the achievements 
of other countries, but when we are dazzled by 
some overseas development, or when we are 
a little tired of the doleful assessments and 
forecasts of some of our fellow-countrymen, it 
is as well to pause and look for a while at a few 
figures such as those presented by the latest 
Raleigh enterprise. 
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Dollars in U.K. Industry 


One of Mr. Diefenbaker’s reasons for wanting 
to increase trade with Britain is that 65 per cent. 
of Canadian industry is owned by American 
companies. It will come as a surprise to many 
people here to learn that the United States’ 
second biggest overseas investment is in Britain, 
although doilar investments here amount to 
only 7 per cent. of total American overseas 
investment. Apart from oil refining, interest 
is greatest in motor vehicles and equipment 
(22 per cent.), machinery, except electrical 
(19-7 per cent.), chemicals and allied products 
(11-6 per cent.), and electrical machinery (11-3 
per cent.). 

Investment is carried out in four different 
ways: (1) wholly owned subsidiaries are set up, 
usually when new manufacturing or marketing 
techniques are needed. Examples are Chem- 
strand’s Acrilon fibre plant in Ulster and Texas 
Instruments’ factory for electronic devices at 
Bedford; (2) a jointly financed Anglo-American 
company is established when joint research 
benefits are likely, such as Ketay, jointly 
owned by the Plessey Company and Norden- 
Ketay Corporation of New York, which will 
manufacture precision instruments for use in 
computers ; (3) the buying up of British companies 
by American affiliated companies. Euclid, which 
belongs to General Motors, has recently bought 
one of its component suppliers, the Peterhead 
Gear Manufacturing Company; and (4) the 
biggest increases in American investment are, 
however, through the expansion of well- 
established subsidiaries. The £100 million 
expansion schemes of Ford and Vauxhall and 
the big factory projects of Caterpillar Tractor 
and Goodyear Tyre Company are typical 
examples. Apart from the big gains in foreign 
currency (Fawley saves us 150 million dols. a 
year) the influx of dollars has undoubtedly had 
a stimulating effect on industrial progress, 
engineering developments and productivity. 
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Marketing 


ENGINEERING FIRMS IN THE 
FREE TRADE AREA 


11—N.V. PHILIPS’ GLOEILAMPENFABRIEKEN 


The radio and electronics industry is one that 
has shown marked expansion both in this country 
and on the Continent during the last few years. 
Moreover, British manufacturers in these indus- 
tries have achieved a marked expansion of 
exports during the last three years, not only to 
Commonwealth but also to European countries 
and America. This success has been achieved 
in the face of strong competition from European 
manufacturers, particularly in Germany and the 
Netherlands. The N. V. Philips’ Gloeilampen- 
fabrieken occupies an outstanding position in 
the industry not only on account of its size but 
also of the number of countries in which it 
operates manufacturing units. 

The company was founded in the Netherlands 
in 1891 as Philips and Company, the present 
company being formed in 1912. The company 
has factories in 32 countries and in 1956 the 
total number of employees was 152,000. Of 
this total nearly a quarter are employed in the 
Netherlands. The company does not publish 
details of the breakdown of the organisation 
between the various countries in which it operates, 
but the total assets of the group at the end of 1956 
amounted to approximately £304 million, of 
which assets in the Netherlands accounted for 
£102 million, in other European countries £137 
million, in the western hemisphere £46 million, 
and other countries £19 million. The British 
subsidiary, Philips’ Electrical Limited, operates 
eight factories in this country. 

Total group sales rose from £116 million in 
1951 to £250 million in 1956, an increase of 
116 per cent. In the same period the number 
of employees rose from 99,000 to 152,000, an 
increase of 54 per cent. Productivity, expressed 
in terms of value of output, thus rose by about 
40 per cent. though part of this increase must be 
ascribed to the fall in the value of money. 
A point of particular interest to British manu- 
facturers in the light of the advent of the Euro- 
pean Free Trade Area is that a predominant 
share in the rise in total sales has been accounted 
for by the countries of Western Europe and that 
the relative expansion was greater in these 
countries than overseas. 

The company’s activities are organised into 
the following divisions: Lighting; Electronic 
Tubes; Industrial Components and Materials 
(Icoma); Radio, Television and Miscellaneous 
Apparatus; Industrial Equipment; Electro- 
acoustics; Telecommunications; X-ray and 
Medical Apparatus; Pharmaceutical and Chem- 
ical Products; Music; Allied Industries and Glass. 
The company’s original interest in lighting 
continues to expand in spite of the growth of 
the newer divisions and there was a 74 per cent. 
expansion in sales between 1950 and 1956. The 
development of fluorescent lamps has led to a 
particular interest in the lighting of ships where 
they have the particular advantage of developing 
very little heat, a matter of considerable impor- 
tance in confined quarters, particularly in tropical 
waters. Important passenger ships equipped by 
Philips in the post-war years include the 
‘““Statendam”” of the Holland-America Line 
and the Canadian Pacific ‘“‘ Empress of Britain ” 
and “ Empress of England.” Special products 
of this division include infra-red lamps for lighting 
and heating bathrooms and shower cubicles, 
while the company is also interested in the 
development of incandescent lamps for projection 
apparatus and flashbulbs for photographers. 

As would be expected, expansion in the output 
of electronic valves and tubes has been greater 
than in the lighting division and sales in 1956 
were 171 per cent. higher than in 1950. Products 


covered by this division include radio and 
television receiver valves, television picture tubes 
and professional (long-life shockproof) tubes and 
semi-conductors (transistors). During 1956 a 
new factory was opened at Sittard for radio 
valve components and a start was made on an 
extension to the Heerlen factory for special 
receiver tubes. In the field of semi-conductors 
the company produces a full range of transistors 
for all-transistorised receivers and has developed 
a transistor with an output of 3W. Although 
the company do not themselves build computers, 
they have developed special types of transistors 
for them. They also have, of course, an impor- 
tant outlet for transistors in their own electro- 
acoustics division and have developed other 
outlets in electronic converters, apparatus for 
measuring and regulating the speed and torque 
of motors and for measuring and regulating 
quantities, dimensions and tolerances in auto- 
matic production processes. 

The Icoma division was founded five years ago. 
Among other products, this division is concerned 
with miniaturised components for transistor 
circuits, high permeability magnetic materials, 
ceramic dielectrics, carbon resistors, mica capaci- 
tors and metallised paper capacitors. The new 
ceramic dielectric materials developed in the 
Eindhoven Research Laboratory include some 
with defined and reproducible temperature 
coefficients and others with properties virtually 
independent of temperature, and are claimed to 
have led to a better defined range of ceramic 
capacitors. During 1956 a contract was con- 
cluded with the Conseil Européen pour la 
Recherche Nucléaire for the supply of ferroxcube 
cylinders for use as cores in the proton accelerator 
being built at Geneva. Each cylinder weighs 
approximately 6 cwt. 

Sales of radio, television and miscellaneous 
apparatus increased by 210 per cent. between 
1950 and 1956. About half the increase was 
accounted for by television receivers and the 
remainder by radio receivers, dry shavers and 
gramophones. Sales of television sets increased 
by about 50 per cent. in 1956 alone due to a very 
marked expansion of the West European market. 
While at the beginning of 1956 there were 97 
television transmitters in use, the number by the 
end of the year was 134 and it was estimated 
that the number of families on the Continent of 
Europe within range of a transmitter increased 
by 7 million to 40 million. 

Sales of  telecommunications equipment 
suffered a setback in 1955 following a steady 
increase over the previous four years: sales in 
1956 regained the level of 1954. Among 
important installations made by Philips may 
be mentioned the Port of Rotterdam radar 
installation which was inaugurated on Novem- 
ber 30, 1956. In co-operation with the Nether- 
lands Post Office, Philips have developed a line 
amplifier system which makes it possible to 
transfer a large number of carrier-wave telephone 
channels to existing L.F. telephone cables. 
Other products include automatic telephone 
systems, radio teleprinters and automatic selec- 
tors. The company have a close association 
with N.V. Hollands Signaalapparaten, in which 
they acquired a majority shareholding in 1956. 

Sales of X-ray and medical apparatus after a 
period of relative stability showed an increase 
of 36 per cent. in 1956. Philips have supplied a 
number of large Government orders for the 
complete equipment of hospitals and in this 
connection buy in a certain amount of the 
equipment from other Dutch manufacturers. 
In recent years Philips’ development work in this 
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field has centred largely on equipment associated 
with the science of cardiology and the company 
showed a number of new developments in this 
field at the exhibition organised in conjunction 
with the European Congress in Stockholm. 

The industrial equipment division covers a 
varied field with emphasis on electronic instru- 
mentation for the practical application of atomic 
energy and the automation of manufacturing 
processes. Since 1950 sales have increased by 
218 per cent. and have, in fact, expanded fairly 
steadily each year. Electronic measuring and 
control apparatus has been built for the nuclear 
reactors in the course of construction in the 
Netherlands, and new types of apparatus recently 
introduced include pH meters and conductivity 
meters, electronic weighing machines, electronic 
control equipment for packing machines and an 
instrument for the rapid recording of air humidity. 
The company is also interested in high frequency 
heating equipment and claims to be able to 
provide an accuracy of 0-20 deg. C. at a tempera- 
ture of 1,000 deg. C. This division also produces 
welding electrodes and has an agreement for 
co-operation with one of the largest producers 
in France. A _ technical assistance agreement 
has been made covering the use of the Philips 
stud welding process in the United States. 

The electro-acoustics division has also shown 
steadily expanding sales over the past six years 
and total sales in 1956 were over 200 per cent. 
above those for 1950. To a large extent the 
increase has been due to expansion of production 
of magnetic sound-recording equipment following 
the Philips-Miller system which was first launched 
in 1935. The original Philips-Miller system 
operated on an electro-mechanical principle for 
cutting the sound track and the equipment was 
therefore somewhat expensive. The electro- 
magnetic principle has subsequently been applied 
and has led to the use of magnetic recorders on 
a wide scale. The company now claim to be in 
the position to meet almost all the requirements 
of recording engineers and, in addition to supply- 
ing magnetic tape recorders to broadcasting, 
film and television studios, also produce the 
smaller types of apparatus for sale to the general 
public. The research department are at present 
experimenting on the magnetic recording of 
images which may well prove of considerable 
importance to the film and television industries. 
The company have supplied multi-track recording 
machines designed for continuous operation for 
traffic control on airfields and for other control 
centres where the spoken word must be preserved 
for subsequent verification. The output of this 
division also includes a full range of products 
for sound amplification including microphones, 
amplifiers and loudspeakers. An_ interesting 
installation made in 1956 was that of sound 
equipment for the Olympic Games in Melbourne 
while the company also supplied multi-lingual 
interpreting equipment for the UNESCO 
Congress in New Delhi. 

The pharmaceutical and chemical division 
(N.V.  Philips-Roxane Pharmaceutisch-Chem- 
ische Industrie “* Duphar,” Amsterdam) is 
somewhat divorced from the main activities 
of the company. The output of this division 
covers finished products for medical, veterinary 
and agricultural application and chemical raw 
materials and part-processed materials from 
which these products are made. The raw and 
part-processed materials are mainly produced 
in the Netherlands, but finished products are also 
produced in other countries, particularly the 
agricultural and veterinary products. As 
examples of the products of this division mention 
may be made of synthetic Vitamin A, “ Tedion,” 
an insecticide for the control of red spider, and 
* Duvadilan,” a drug which stimulates peripheral 
blood circulation. 

The music division (N.V. Philips-Phono- 
graphische Industrie, Baarn) was established 
only six years ago and sales in 1956 were 54 
times those for 1952. The division has a reper- 
toire-exchange contract with Columbia Records 
in the United States. During 1956 a start 
was made on the construction of a new factory 
in France to supplement production of those 
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Continuing Marketing 


existing in the Netherlands and the United 
Kingdom. 

The Allied Industries and Glass divisions are 
concerned with production both for other 
divisions of the company and for sale. The 
glass division, in addition to the Eindhoven 
factory, now operates 17 glassworks in various 
parts of the world including a new factory for 
TV glass, which was brought into operation in 
Germany in 1956. Other products of the allied 
industries division cover diamond dies and 
diamond tools principally for the production of 
wire for use in the company’s own products, 
though the company also supplies dies to manu- 
facturers drawing wire for the motor-car tyre 
industry. The die factory is situated at Val- 
kenswaard and is in course of expansion during 
1957. The company is also erecting a new 
paper mill which was expected to be in operation 
in the second half of 1957 and will increase the 
existing capacity for the supply of corrugated 
cardboard for the packing of the company’s 
own products and for sale. 

Over the last few years the expansion in 
demand for radio and television apparatus and 
for electronic products has been such that all 
three of the major European producing coun- 
tries, the United Kingdom, the Netherlands and 
Germany have recorded important increases in 
exports. It is not always possible to obtain 
export figures for these three countries on an 
exactly comparable basis, but Table I shows the 
value of exports from each country of valves, 
radio and television transmitters and receivers, 
and radio communication and radar equipment 
and the percentage share of total exports 
accounted for by each country. It will be seen 
that total exports from the three countries rose 
by 46 per cent. over the three years: while 
exports from all three countries have increased, 
Germany has been responsible for the major 
part of the rise. Thus between 1954 and 1956 
the German share rose from 25 per cent. to 
36 per cent. while the British share fell from 
36 per cent. to 32 per cent. and the Dutch from 
39 per cent. to 32 per cent. 


Taste I.—Jnternational Exports of Valves, Radio and Television 
Transmitters and Receivers, Radio Communications and Radar 























uipment 
£ million Percentage 

1954 | 1955 | 1956 | 1954 | 1955 | 1956 

: | 

United 

Kingdom | 24-6 | 28-4 | 31-8 36 31 32 
Germany ..| 17-1 | 27-3 | 35-8 25 32 36 
Netherlands | 26-8 | 32:0 | 31-2 39 37 32 
Total | 68-5 | 85-7 | 98-8 | 100 | 100 | 100 





About one-third of the total Dutch exports is 
accounted for by valves and parts, of which the 
Netherlands is by far the largest exporter. In 
1956, Dutch exports of valves and parts were 
valued at £10-6 million compared with British 
exports valued at £3-5 million and German at 
£2-7 million. Nevertheless, the United Kingdom 
share of total exports in this category from the 
three countries rose by 5 per cent. (from 17 per 
cent. to 22 per cent.) between 1955 and 1956 at 
the expense of Dutch exports. In the remaining 
categories included in Table I, Germany is the 
largest exporter, accounting for 41 per cent. of the 
total in 1956 against 34 per cent. for the United 
Kingdom and 25 per cent for the Netherlands. 
in sound reproduction equipment (not included 
in Table I) United Kingdom exports in 1956 
were valued at £7-7 million, German at £6-7 
million and Dutch at £6-9 million. In this 
field Dutch exports have been increasing faster 
than those from the other two countries. 

A further sub-division of British exports 
shows that over the last three years exports of 
radio receiving sets have shown no increase and 
that the main expansion has been in radio com- 
munications, navigational aid and radar equip- 
ment and in components and parts. In 1951, 
complete radio and television sets accounted for 


about 21 per cent. of total British exports of 
radio and electronic products,. but by 1956 this 
figure had fallen to only 8 per cent. The main 
reason has been German rather than Dutch 
competition, and in recent years the higher 
priced German radio sets have appeared in some 
quantity on the British market. One of the 
reasons advanced to explain the relative success 
of German manufacturers of domestic radio 
receivers is the attractiveness of the cabinets. 
An example of the rapid expansion of the 
German radio industry is provided by the Max 
Grundig organisation which was founded after 
the war and in 1956 claimed to be Europe’s 
largest maker of domestic radio sets and the 
largest manufacturer of tape recorders in the 
world. The company claimed to account for 
22 per cent. of German production of radio sets 
and 92 per cent. of German production of tape 
recorders, while sales in the United States were 
estimated at about £3 million and in the United 
Kingdom at £1-3 million. The total West 
German production of radio sets in 1956 was 
about 3-5 million and of TV sets 550,000, of 
which about 1:5 million radio sets and 60,000 
TV sets were exported. 

The changes which have taken place recently 
in the British industry are brought out by 
figures recently issued by the Radio and Elec- 
tronic Components Manufacturers’ Federation. 
Over the four years 1951 to 1955 the output of 
the industry approximately doubled, the labour 
force increased by about 45 per cent. and the 
Output per person rose by 55 per cent. The rate 
of expansion of output and number of employees 
is slightly below that for the Philips organisation, 
though the rise in productivity of the British 
industry is greater than that of Philips. 

Details of the breakdown of production in 
1955 with estimated figures for 1956 are shown 
in Table IL. 


Tasie Il.—Output of the United Kingdom Radio and Electronics 
Industry (£ million) 














1956 
1955 | (estimated) 
| | 

Domestic receivers .. xe 87-5 75-0 
Capital equip including 

efence .. aye ‘* -0 90-0 

Sound repre<uction equipment 17-5 22-5 

Components and accessories | 25-0 27-5 

Valves and tubes - 15-0 15-0 

Total } 


225-0 | 230-0 
| 





For the first time in 1956 the output of the 
capital or professional equipment group exceeded 
that of the domestic entertainment equipment 
group. Of total British exports in 1956 amount- 
ing to £33-6 million (this figure exceeds that 
given in Table I due to the inclusion of radio- 
gramophones, public address equipment and 
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sound reproducing apparatus), the United States 
accounted for £3-3 million, Canada £1-9 million, 
India £1-8 million and Italy £1-4 million. 
Although a detailed breakdown of exports by 
categories is not available for 1956, on the basis 
of the previous year’s figures the exports to the 
Netherlands appear to consist mainly of radar 
equipment, radio valves and telegraph and tele- 
phone equipment. The overall pattern of trade 
in the Free Trade Area therefore appears to be 
one of British predominance in radar and com- 
munications equipment, German predominance 
in radio and television receivers and Dutch pre- 
dominance in valves and television tubes, though 
there are a number of cross-currents within the 
individual categories. The Philips organisation 
occupies a very strong position by virtue of the 
number of factories in different European coun- 
tries, which permits a degree of specialisation 
in each country on those products that can be 
most economically produced there. If the Free 
Trade Area comes into being, such specialisation 
may well be intensified, since the removal of 
import duties must tend to favour concentration 
of production. 

Another very important factor, however, is 
likely to be the availability of skilled labour, 
research workers and managers. There has 
already been a tendency for Philips’ overseas 
undertakings to expand more rapidly than those 
in the Netherlands. In 1956, for example, total 
employment in the group rose from 143,000 to 
152,000, while employment in the Netherlands 
rose from 56,000 to 59,000. In the longer term 
there may possibly be a movement in the other 
direction since the working population of the 
Netherlands is expected to grow rather faster 
than that of other West European countries. 
Up to 1955 wage rates in the Netherlands were 
among the lowest in Europe and, although 
obligatory social charges were relatively high, 
the total was still some 30 per cent. below the 
United Kingdom figure. During the last two 
years, however, a certain degree of inflation has 
occurred. In May this year the chairman of 
the Central Social Employers’ Association said 
that in 1955 wages rose by 8-1 per cent. and pro- 
ductivity by only 3-8 per cent., while in 1956 
wages rose by a further 8 per cent. and produc- 
tivity by 3-6 per cent. Up to the present these 
factors have not seriously impaired the com- 
peitive strength of Dutch manufacturers, though 
in their annual report for 1956 Philips’ board of 
management pointed out that owing to the 
development of inflation and the increased 
burden of taxation the profit position had not 
on balance improved. If the Dutch radio and 
electronics industry is to maintain its position in 
export markets relative to the British and German 
industries, productivity will have to increase 
more rapidly than during the last two years. 


SERVICING BY THOUSANDS 
Keeping Consumer Goods in Working Order 


The case history of Dictaphone’s solution of 
their servicing problem has useful lessons for 
any firm who have thousands of users of their 
products to look after. All engineering concerns 
have this problem but its scale makes quite a 
difference to the way in which it can be tackled. 

Dictaphone have 60,000 dictating machines in 
use in this country. To service them the com- 
pany employ over 100 engineers who operate in 
parallel to their sales force. Each sales area 
has a service unit with a branch service manager 
who controls a small workshop. The company 
service manager directs all servicing operations 
from headquarters in Acton and is responsible 
to the managing director direct. In many firms 
the service manager is under the sales manager, 
which often leads to service needs being met in 
the wrong way, for the approach required is very 
different. In others—Rolls-Royce’s Oil Engine 
Division is a case in point—the two offices are 
combined, but the title often is service and sales 
Manager, not the reverse. 


Hoover pioneered large-scale servicing on the 
basis of a service agreement with the users which 
catered for regular—in their case six-monthly— 
visits by a maintenance engineer. It was pre- 
ventive maintenance applied to a consumer 
product. Since then, washing machines, re- 
frigerators, floor polishers, and many other 
products are similarly maintained. So, in a 
different way, are cars and trucks. 

Dictaphone have 85 per cent. of their 
machines covered by service agreements, and this 
pays for the whole cost of operating the service 
division and leaves a small profit “ for operating 
contingencies.” But, in addition to attending to 
faults and routine servicing, the men assist the 
salesmen, particularly on installation, work to 
the extent of one third of their time. This is a 
net gain; so also is the information on the 
operating faults and user preferences and special 
needs which are passed on to the factory. There 
is no better way of carrying out application 
research and the sales promotion of new models. 
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FORTHCOMING EXHIBITIONS AND 
CONFERENCES 


This list, arranged chronologically, appears in the last issue of each month.* Events appearing for the first 


time and alterations of dates, places, etc., are indicated by an asterisk (*). 
ferences not included below may have appeared i in ENGINEERING, August 30, page 274, or September 27, 


Particulars of exhibitions and con- 
we 398. 


Organisers are invited to send to the Editor particulars of coming events as soon as arrangements are made. 


World ee Sees Congress, Second; and 39th National 
Metal Congress and Exposition.-—Sat., ‘Nov. SO Finn Nov. 8, 


Th0l Dowid-erneen ete Geveland soho USA” for Metals, 


M and Automation, International — 
and See ee Nov. 2, to pus. es ov. 
10, at the bition Grounds, 

by the N. — Mf vee ee 
m.b.H. (NOWEA), Ehrenhof 4, Disseldorf, Germany. 


*Dairy Equipment 
Nov. 11, in Paris. 
Louis-le-Grand, Paris 


*Packing and Distributing Exhibition.—Sat., Nov. 2, to Mon., 
Nov. 11, in Paris. Organised by the Salon de l’'Emballage. 
du Conditionnement, de la Presentation, et des Techniques 
de la Presentation, 40 Rue du Colisée, Paris 8e. 


Combustion Engineering Association’s Conference.—Tues. and 
Wed., Nov. 5 and 6, at the Old Swan Hotel, Harrogate. 
Theme: The Third gg Survey of the National Industrial 
Fuel Efficiency Service. mised by the Combustion 
<< /?~ Association, 6 Da e-street, St. James's, London, 
Ss . Tel. WHitehall 5536. 

Canadian National Packaging Exposition, Sixth.—Tues., Nov. 5, 
to Thurs., Nov. 7, in the Automotive Building, Canadian 
National Exhibition Park, Toronto. Organised by the 

Association of Canada, 1 St. Clair-avenue West, 


e~ -T Fifth.—Sat., Nov. 2, to Mon., 
Anply to the Bureau Permanent, 28 Rue 


Toronto 7, Ontario, 

Industrial Efficiency and Productivity Exhibition.—Tues., Nov. 5, 
to Sat., Nov. 16, at the City Hall, Deansgate, Manchester. 
Sponsored by the Institution of Works Managers, 196 Shaftes- 
bury-avenue, London, W.C.2. Tel. TEMple Bar 8324. 
Organised by Provincial Exhibitions Ltd., City Hall, Deans- 
gate, Manchester. Tel. Deansgate 6363. 

National Management Conference.—Wed., Nov. 6, to Fri., 
Nov. 8, at Bournemouth. Theme: “ Research—A Signpost 
to Better N ised by the British Institute 
of Management, 80 Fetter-lane, London, E.C.4. Tel. HOLborn 
3456. See also ENGINEERING, August 2, page 133. 

Special Libraries Association, Metals Division Meeting.— 
Wed., Nov. 6, to Fri., Nov. 8, in Chicago, Ill., U.S.A. Apply 
to Alvina Wassenberg, Kaiser Aluminum and Chemical 
o ation, yi of Metallurgical Research, Spokane 

ashington, U.S.A. 

umaien Techniques in Medicine and Biology.—Wed., Nov. 6, 
to Fri., Nov. 8, at the Sheraton Plaza Hotel, Boston, Mass., 
U.S.A. Sponsored by the American Institute of Electrical 
Engineers, the Institution of Radio Engineers’ Medical 
Physics Group of Boston, U.S.A., and the Instrument Society 
of America, 313 Sixth-avenue, Pittsburg 22, Pa., U.S.A. 
*Newer Preparative Methods in Organic Chemistry, Symposium. 
—Thurs., Nov. 7, in the Chemistry we ry 
College, "Gower-street, London, W.C.1 sed by the 
Fine Chemicals Group of the Society of Industrial Chemistry; 
and the Chemical jiety, Burlington House, Piccadilly, 
London, W.1. Tel. REGent 0675. 

—s ene Conference.—Thurs. and Fri., Nov. 7 and 8, 

the Connaught Rooms, Great street, London, 

W.C. 2. Attendance restricted to staffs of member-firms of 

BEAMA. Apply to ~~ > —, Electrical and Allied —— 
Association, 





facturers’ 38 Kingsway, London, W.C 
Tel. HOLborn 0502. 

Scottish Motor Exhibition.—Fri., Nov. x to Sat., Nov. 16, at 
Kelvin Hall, Glasgow. ised by the Scottish Motor 


Trade Association Ltd., 3 males Edinburgh 12. 
Tel. Edinburgh Central 3643. 


British Sports Trade Fair.—Mon., Nov. 11, to Fri., Nov. 15, 
at the none Hotel, Bloomsbury-way, <4. 
Organised the Federation of British Manufacturers of 
Sports and ous Ltd., Panton House, 25 Haymarket, 
London, S.W.1. Tel. WHitehall 5845. 

Standards, National Conference on.—Wed., Nov. 13, 
to Fri., Nov. 15, at the St. Francis Hotel, San Francisco, 
U.S.A. Sponsored by the American Standards Association, 
70 East 4Sth-street, New York 17. 

Highway Needs of Great Britain, Conference.—Wed., Nov. 13, 
to Fri., Nov. 15, at the Institution of Civil Engineers, Great 
George-street, London, S.W.1. Organised by the Institution. 
Tel. WHitehall 4577. 

Society of Naval Architects and Marine —~ wy 65th Annual 
Meeting.—W' Nov. 13, to Sat., Nov. at the Waldorf- 
Astoria Hotel, “New York, U. S.A. Offices of the Society: 
74 Trinity- -place, New York 6. 

** macroPlastic *’ International Plastics Fait. —Wed., Nov. 13, 
to Wed., Nov. 20, in the RAI Buildi dam, Holland. 

ised under the auspices of the Dutch Government's 
Industrial Board and the Plastics Research Station of the 
Technical University. Further information obtainable from 
N.V.’t Raedthuys, Tesselschadestraat 5, Amsterdam, Holland. 

Building Exhibition, 27th.—Wed., Nov. 13, to Wed., Nov. 27, 
at Olympia, London, W.14. Organised by the Building 
Trades Exhibition, Ltd., 32 Millbank, London, 8.W.1. Tel. 
TATe Gallery 8134. 

Royal Winter Fair.—Fri., Nov. 15, to Sat., Nov. 23, 
at the Coliseum, Toronto. Offices: Royal Agricultural Winter 
Fair, Coliseum, Exhibition Park, Toronto, Canada. 

*Air Conditioning and Refrigeration Industry Exposition, 10th.— 
Mon., Nov. 18, to Thurs., Nov. 21, at the International Amphi- 
theatre, Chicago, lll., U.S.A. Apply to Mr. G. E. Mills, 10th 
Exposition of ARI, 1346 Connecticut-avenue, N.W. Washing- 
ton, D.C., U.S.A 

Production Exhibition and Work Study Week.—Mon., Nov. 18, 
to Fri., Nov. 22, at the Northampton College of Advanced 
Technology, St. John-street, London, E.C. Organised by 
the Northampton College and the Local Productivity Council. 

International Fair, Fourth.—Fri., Nov. 22, to Sun., 

. 8, at Bogota. Organised by the Corporacion de Ferias y 
Exposiciones, Edificio Avenida, Carrera Sa, No. 15-11, Bogota, 
Colombia. 

Developments in Industrial iy any Separation, 
One- 43 See SS Nov. 26, at the Royal Institution, 
21 Albemarie-street, London, W.1. Organised jointly by 
the Low Temperature Group of the Phyeieal'' Society and the 
Institution of Chemical Engineers. Apply to the Physical 





Society, 1 Lowther-gardens, South Kensington, London, 
Sw.’ Tel. KENsington 0048. 
*Cycle and Motor Cycle Exhibition, 35th International—Sat., 


Nov. 30, to Mon., Dec. 9, in Milan. Organised by the Italian 
Association of Manufacturers of Cycles, Motor Cycles and 
Accessories, Via Mauro Macchi 32, Milan, Italy. 

*ASTM Meetings on Concrete and Concrete Aggregates. — 
Mon., Dec. 2, to Fri., Dec. 6, at Fortin de las Flores, Mexico. 
Organised by the American Society for vena Materials, 
1916 en Philadelphia 3, Pa., U.S.A 


Show and Agricultural Machinery Exhibition.— 
Mont Dec. 2, to Fri., Dec. 6, at Earls Court, London, S.W.5. 
Apply to the exhibition manager, Smithfield Show Joint 
Committee, 148 Piccadilly, W.1. Tel. GROsvenor 4040. 

Chemical Industries Exposition, 26th.—Mon., Dec. 2, to Fri., 
Dec. 6, at the New York Coliseum, New "York. Organised 
by the International Exposition Co., 480 Lexington-avenue, 
New York 17, U.S.A 

Combustion of Solid ant Powdered Fuels, Conference.—Wed., 
Dec. 4, to Sat., Dec. 7, at 7 Rue La Pérouse, Paris. Organ- 
ised by the Institut Frangais des Combustibles et de 1’ Energie, 
3 Rue Henri Heine, Paris 16¢e. 

*Hong Kong Products, 15th Exhibition. —Wed., Dec. 4, to — , 
Jan. 2, 1958, at Tsim Sha Tsui, Kowloon, Hong Kong 
ised by the Chinese Manufacturers’ Union 5 (ae wo 
a... Central, Hong Kong. 

State Physics, Second Conference.—Thurs. and Fri., 
"Dec. 19 and 20, at Imperial College, London, S.W.7. Theme: 
“ Band Theory of Metals and ~~ a Investigations into 
the Structure of the Fermi Surface.” Apply . the secretary, 
the Physical Society, 1 Lowther-gardens, Prince Consort- 
road, London, S.W.7. Tel. KENsington 0048. 

*National Boat Show.—Wed., Jan. 1, to Sat., Jan. 11, 1958, at 
Olympia, London, W.14. Organised by the Ship and Boat 
Builders’ National Federation, 205 Regent-street, London, 
W.1. Tel. REGent 1108. 

Problems of Aircraft Production, Sixth 
Thurs. and Fri., Jan. : and 3, 
Southampton. Theme: “* United States and United Kingdom 
Practice.” Organised by the Southampton Section of the 
Institution of Production Engineers, 10 Chesterfield-street, 
London, $.W.1. Tel. GROsvenor 5254. 

Indian Science Congress Association, 45th Meeting.—Thurs., 
Jan. 2, to Wed., Jan. 8, 1958, in Calcutta. Organised by the 
Association, 1 Park-street, Calcutta 16, India. 

*International Book Exhibition.—Tues., Jan. 14, to Sun., Jan. 19, 
1958, in Tokyo. Representative: Mr. A. P. Wales, 36-38 
ee, London, W.C.2. Tel. TEMple Bar 


Annual Conference.— 
1958, at The University, 


*Motor Boat Show, National.—Sat., Jan. 18, to Sun., Jan. 26, 
1958, at the Coliseum, New York. nised by the National 
Association of Engine and Boat Manufacturers, 420 Lexington- 
avenue, New York City 17. 

*Convention and Exposition of the National Association of Home 

Builders, 14th Annual.—Sun., Jan. 19, to Thurs., 


Jan. 23, 1958, 
at the Coliseum, Chicago. Offices of the Convention: 140 
South Dearborn-street, Chicago 3, Ill., U.S.A. 
cs .. MA . World M 





eteorological Organization 
for.—Tues., Jan. 21, to Fri., Feb. 14, Pare at 


Commission 

New Dethi, india. Second session, organised by the W.M.O. 
retariat, Avenue de la Paix, Campaigne Rigot, 

Switzerland. 

*Eastern Canada Hardware Show.—Mon., Jan. 27, to Thurs., 
Jan. 30, 1958, at the Show Mart, Montreal. Organised by 
Eastern Canada Exhibitions, Inc., 1600 Berri-street, Montreal, 
Canada. 

*Canada Farm and Industrial Equipment Trade Show.—Wed., 
Jan. 29, to Sat., Feb. 1, 1958, in the Coliseum, Exhibition 
Park, Toronto. Organised by Canada Farm and Industrial 
Equipment Trade Show, Ltd., Wellesley-street East, Toronto 5, 
Ontario, Canada. 

Progress and Trends in Chemical and Petrol I 
tion, National Conference.—-Mon. and Tues., Feb. 3 and 4, 
1958, at Wilmington, Delaware, U.S.A. Organised by the 
Instrument Society of America, 313 Sixth-avenue, Pittsburg 22, 
Pa., U.S.A 

Canadian Institute of Surveying and Photogrammetry, Annual 
Meeting.—Wed., Feb. 5, to gt Feb. 7, 1958, at Ottawa. 
ee by the Institute, P.O. Box 57, Westboro, Ontario, 








Canada. 
Developments in Foundry Technology, Symposi —Wed., 
Feb. 5, to Sat., Feb. 8, 1958, at Jamshedpur. Organised by 


the National Metallurgical Laboratory, Council of Scientific 
and Industrial Research, Jamshedpur 7, India. 

Non-Destructive Testing of Materials, Course on.—Sun., Feb. 9, 
to Sat., Feb. 22, 1958, in London and the provinces. Fee 
£42. Organised by the British Council, 65 Davies-street, 
London, W.1 (Tel. GROsvenor 8011), for people from 
overseas. 

*Canadian Hardware Show, 53rd 
Thurs., Feb. 13, 1958, in the Canadian National Exhibition 
Grounds, Toronto. Organised by the Canadian Retail 
Hardware Association, 290 Merton-street, Toronto 7, Ontario, 
Canada. 

*Power Farming Conference, National._Tues., Feb. 11, to 
Thurs., Feb. 13, 1958, at the Town Hall, ~_ |, Glos. 
Organised by the Practical Power Farmer, Dorset House, 
Stamford-street, London, S.E.1. Tel. WATerloo 3333. 

*National Salon of Agriculture, Sixth.—Thurs., Feb. 13, to 
Sun., Feb. 23, 1958, — ~ Show Mart, Montreal. Agricultural 
machinery exhibits. nised by the Salon National de 
l’ Agriculture, 152 Notre | me-street East, Montreal. 

*Scottish Dairy Show.—Tues., Feb. 18, to Fri., Feb. 21, 1958, 
at Kelvin Hall, Glasgow. Apply to the general manager, 
a a Show, Corporation of Glasgow, Kelvin Hall, Glasgow, 
C.3. 


Annual.—Mon., Feb. 10, to 


*Miami Inte: | Boat Show, 17th Annual.—Fri., 


rnationa’ Feb. 21, 
to Wed., Feb. 26, 1958, at Miami. Offices of 


the Show: 


615 S.W. 2nd-avenue, Miami 36, Florida, U.S.A 
*Chesapeake Bay Boat Show.—-Fri., Feb. 21, to Wed., Feb. 26, 
1958, at the Sth Regiment Armoury, Baltimore. Offices of the 
Maryland, U.S.A. 


Show: 1006 Cathedral-street, Baltimore 1, 
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a Tome Mey tm 22, to Sun., Mar. 2, 

958, in Detroit. Organised by the Detroit Boat Show, Inc., 
1e73E uate Detroit 24, Michigan, U.S.A. 


*Hardware Trades Fair, Fourth.—Mon., Feb. 24, to Sat., Mar, | 
1958, in the Royal Horticultural Society's Old Hall, id Hall. Vingent 
by Universal ‘Exhibitions Ltd. Ltd.,” 74 4 Holland Park, 
London, W.11. Tel. PARK 7723. 


Recent Advances in Sonn © 
Feb. 27, 1958, proba’ at Institut 
Great Lenten, S.W.1 


by the Institution of the aber ice ustry, 4 
s, London, W.8. (Tel. BAYswater sina 
pag F _ 6 Mandeville-place, London, W.!. Tel. 


“Afahrain. Agri 


Agriculture, 


, Conference.— 
of Civil iain 
Organised 


and Trade Fair, Second.—In March 
tural machinery. Apply to the 
hrain. 


1958, at 
irector of 


Packaging and Confectionery Machinery Fair (INTERPACK).— 
Sun., Mar. 2, to Sun., Mar. 9, 1958, at Diisseldorf, mee = 4 


pas by the Nordwestdeutsche Ausstell 
m.b.H., Ehrenhof 4, Dusseldorf. ag o Oan 


Buck and 

Co., 47 Brewer-street, London, W.! GERrard 7576. 
Gas Turbine Conference and Expesition, + ag 
Mar. 4, to Fri., Mar. 7, 1958, at the Shoreham Hotel, 


Washington, D.C. Organised by the Gas Turbine Power 
vision, American Society of Mechanical Engineers, 29 West 
39th-street, New York 18. 

*Oil and Colour Chemists’ Association Technical Exhibition. 

Tues., Mar. 11, to Thurs., Mar. 13, 1958, .¥ the Royal 
Horticultural Society’ s New Hall, Westminster, London 

Apply to the Oil and Colour Chemists’ Association pe a8 
Section), Memorial Hall, Farringdon-street, London, F.C.4. 
Tel. CENtral 2120. 

*National Association of Corrosion rs, Annual Conference. 
—Mon., Mar. 17, to Fri., Mar. 21, “1958, e the — —_— 
torium, San Francisco, Calif. +R i Pr 
Association, 1061 M & M Building, _ Texas, U.S.A. 
(Additional information.) 


*Instrument Show, Fourth International.—Mon., Mar. 24, to 

at Mar. 29, 1958, at Caxton Hall, off Victoria-street, London, 

S.W.1. etn OES to B and K Laboratories Led., 57 Union-street, 
Tel HOP 4567. 


be * Exhibition, —Tues. ee —4 dy \ ¢ 
Sat., Mar. 1958, at Earl's Court 
Sponsored by the Association of °Suiervsing ee 

Blooms! square, x tral 

m 5927.) ised Ad the Electrical aioe 

(A.S.E.E.) Exhibition, Ltd., 6 Museum — 25 Museum- 
street, London, W.C.1. Tel. MUSeum 34 

*Royal Easter Show.—Fri., Mar. 28, to Tues., April 8, 1958, in 
Sydney. nised the Royal Agricultural Society of 
New South Wales, 33 Macquaria-street, Sydney. 

*Instruments, Electronics and Automation Exhibition.—Wed 
April 16, to Fri., fen 25, 1958, at ye London, W. ‘a 
Promoted by the British Electrical and Allied Manufacturers’ 
Assoc., British Industrial Measuring and Control Apparatus 
Manufacturers’ Assoc., British Lampblown Scientific Glassware 
Manufacturers’ Assoc., leony Office Material Manu- 
facturers’ and Dealers’ Assoc., _- the Scientific Instrument 
Manufacturers’ Assoc. Organised 2 Industrial Exhibitions 
Lid., 9 Argyll-street, London, W.!. Tel. GERrard 1622. 

*Brussels Universal and 
April 17, to Sun., Oct. 
the Belgian Government. 


International Exhibition.—Thurs., 
19, 1958, at Brussels. > by 
General — in Britain to be 

made to the U. K. Commissioner ral, Brussels 1958 
Exhibition, 83 Baker-street, London, W.1 (Tel. WELbeck 
4420); and space bookings to British Overseas Fairs Lid., 
21 Tothill-street, London, S.W.1. Tel. WHitehall 6711. 

*Home Bui E —Sat., April 19, to Sun., April 27, 
1958, in the iseum, New York. Offices of the Exposition: 
250 West 57th-street, New York 19, U.S.A 

*Metal Powder Show.—Mon., April 21, to Thurs., April 24, 
1958, at the Sheraton Hotel, meg Organi by the 
Metal Powder Association, 130 West 42nd-street, New York 
City. 

*A.S.T.E. Tool Show.—Thurs., May !, to aa. 1958, 
at the Convention Centre, Philadelphia. a by the 
American Society of Tool oa, 10700 tan-avenue, 
Detroit 38, Michigan, U.S.A 

*Mechanical Handling Exhibition and Convention.—Wed., May 7, 
to Sat., May 17, 1958, at Earl's Court, London, $.W.5. Organ- 
ised by Mechanical Handling, Dorset House, Stamford-street, 


A 8, 


London, S.E.1. Tel. WATerloo 3333. 

*Industrial Welfare and Safe ty Equipment Exhibition. —Mon 
May 12, to Sat., May 17, 1958, at Olympia, London, W. 1a 
Organised by U.T.P. Exhibitions, Ltd., 9 Gou “square, 
Fleet-street, London, E.C.4. Tel. FLEet Street 3172. 

*1958 British Electrical Conference.—Fri. and Sat., May 16 and 


17, 1958, in Brussels. Supported b 
Allied Manufacturers’ Assoc.; 
Manufacturers’ Assoc.; 


the British Electrical and 
itish Radio Equipment 

Cable Makers’ Assoc.; Electric 
Light Fittings Assoc.; Radio Communication and Electronic 
Engineering Assoc.; Telecommunication Engineering and 
Manufacturi Assoc. ; and Water-Tube Boilermakers’ Assoc. 
Apply to the ‘onference offices: 36 Kingsway, London, W.C.2. 
Tel. HOLborn 0502. 

*Royal Ulster Agricultural Show, 91st.—Wed., May 21, to Sat., 
May 24, 1958, at the Society's show grounds, Balmoral, 
Belfast. Offices: The King’s Hall, Balmoral, son 

*Mechanical Engi i Cc Seventh rnational. — 
Mon., June 2, to Fri., ., June 6, 1958, at ue —y Holland. 
Apply to the British Engineers’ Association, 32 Victoria-street, 
London, S.W.1. (Tel. ABBey 2141); or to the Permanent 
Secretariat, International Mechanical Engineering Congress, 
11 Avenue Hoche, Paris 8e. 

*Materials Handling Exposition, Eighth National..Mon., 
June 9, to Thurs., June 12, 1958, at the Public Auditorium, 
Cleveland. Organised by Clapp and Poliak, Inc., 341 Madison- 
avenue, New York 17 Ss 

*Chemical and Petroleum Exhibition.—Wed., June 18, 
to Sat., June 28, 1958, at Olympia, W.14. Sponsored by the 
British Chemical Plant Manufacturers Association and the 
Council of —- Manufacturers of Petroleum Equipment. 
Organised by F. W. Bridges and Sons, Ltd., Grand a % 
Trafalgar-square, London, W.C.2. Tel. "WHitehall 
(Additional information.) 

“Save Show.—Tues., July 1, to Fri., July 4, 1958, in Bristol. 

nised by the Royal Royal “Agricultural Society of England, 
py -square, Ww. Tel. BELgravia 5323. 

Pe ata00 Dry Cleaning and Allied Trades Button — Thurs. 

July o. | Sat., on 26, 1958, at Olympia, London, W aye 
by F. W. Bridges a and Sons, Ltd., Grand Buildings, 
Tronigarequase, London, W.C.2. Tel. WHitehall 0568. 


*Domestic Equipment Trades Fair.—Thurs. e Aug. 14, to Sat., 
Aug. ¥ 1958, at OF ia, London, W.14. Organised by 
B. C. and D. Trade Ex pation 5 Lid., 194-200 Bishopsgate, 
Londen, E.C.2. Tel. AVEnue 1 
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Research and Development 


INDICATING HORSE-POWER 


CONTINUOUSLY 


GENERATOR GIVES PRODUCT OF TWO VARIABLES 
By J. Thillaimuthu, M.1.?.1. 


T= multiplication of two variable analogues 
has always been an awkward proposition and 
it would be safe to say that up to the present 
time no simple method suitable for a wide range 
of applications is available. Potentiometric 
methods have been used in electronic computing 
systems, but these suffer from disadvantages 
such as inherent errors and defects in the various 
components, supply-voltage variations, etc. 
The life of the components further restricts 
continuous use and complicates maintenance. 

A totally different approach to the problem 
was made by the author, when seeking a method 
of indicating horse-power directly from analogues 
of torque and speed, based on the fundamental 
electromagnetic relationship for generators. 

Stated simply, it is well known that the voltage 
of a generator is proportional to the product of 
speed and flux. In the special instance when flux 
is constant the voltage varies according to speed, 
and this is the basis of electrical tachometers. 
A method of varying flux was sought and it was 
found that, for direct-current generators, flux 
could be varied by rotation of the brush position.* 
Limitations of the direct-current system were 
many: a large number of commutator segments 
and a corresponding number of coils were 
needed, commutator and brush wear had to be 
contended with, and magnet design was com- 
plicated. 

The author then turned to the possibilities 
of alternating-current systems. The most 
successful of the methods attempted was that of 
an alternating-current generator’ having a 
wound stator and a rotating magnet, the varia- 
tion of flux being affected by sliding the magnet 
in and out of the stator. To prevent obvious 
distortion of the flux a keeper of soft magnetic 
material, preferably identical to that. of the 
stator, is provided at the side of the stator, a 
portion of the keeper being machined off to 
accommodate the return end of the stator coils. 
The keeper also helps to screen the coils from 
unwanted effects. 

At this stage Gesigns were on paper and many 
assumptions had been made, which, perhaps in 
common with many other inventions, contra- 
vened conventional practice, in this case classical 
magnetic concepts. The success hinged on the 
ability to control magnetic flux in a precise 
manner and to prevent magnetic “ leakage” in 
the accepted sense. The principle of diverting 
flux has been known for a long time and has 
been applied particularly to devices for lifting 
and holding ferro-magnetic objects as in magnetic 
chucks where the whole flux from the magnet 
is used or diverted at will. Partial diversion of 
magnetic flux has never been used where repeat- 
ability of a function was essential and was least 
of all thought feasible for precision instruments. 

The first prototype was commenced in April, 
1956, and was built around a government 
surplus aircraft tacho-generator. The magnet 
was a 4-pole lobed type magnet made of Alnico. 
Experiments soon proved that the shape of the 
magnet had something to do with the linearity 
and a “theoretically” efficient elliptical (2-pole) 
magnet was tried out. This resulted in an even 
greater discrepancy. During these experiments 
it had been discovered that the repeatability 
was a 100 per cent., i.e., at any given speed 
and displacement, voltage readings were exactly 
the same as before, irrespective of linearity of 
ihe voltage-displacement curves. It was also 
found that defects on the surface of the bore 
caused inaccuracies that would repeat. 

Great improvement was observed when a 


circular magnet magnetised radially was used. 
Experience gained paved the way to the design 
of the present electromagnetic computer (Mk. 1). 

The electromagnetic computer (E.M.C. Mk. 1, 
Fig. 1) is externally similar in construction to 


Fig. 1 (top) The electro- 
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magnetic computer gives 
a three-phase output. 
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Fig. 2 (right) The parts 
indicated by letters are 
referred to in the text. 
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an alternating-current tacho-generator of the 
type used for measurement of aircraft engine 
speeds, except for the provision of a means for 
imparting axial movement to the rotating 
magnet. 

Referring to the sectional drawing, Fig. 2, 
it will be seen that it comprises a housing which 
contains a wound stator, S, 1 in. long, and a 
specially designed keeper or dummy stator, K, 
also of the same length abutting on the stator 
and shielding the coil returns on its side. This 
serves to absorb the flux of the magnet and 
apportion it according to displacement. 

The cylindrical Alnico magnet M, 1 in. long, 
is magnetised for four poles and machined all 
over to fine limits. It is free from any measurable 
taper on the cylindrical face. The magnet is 
carried on a non-magnetic sleeve SL which is 
keyed to the shaft so that it can slide freely and 
also rotate with the shaft at the same time. To 
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Fig. 3 The experimental results obtained with a 
computer show the degree to which 
a linear multiplication is obtained. 


provide a means of sliding the rotating magnet 
assembly, use is made of a ball-bearing arrange- 
ment, the inner race rotating with the assembly 
and the outer race keyed to a pivot ring which 
drives the assembly axially. 

The shaft SH of non-magnetic material runs 
in angular contact ball races to maintain con- 
centricity in assembly and to compensate for 
wear. The shaft end-play is also thereby 
reduced to zero—an important feature. The 
mechanical friction of the sliding action of the 
magnet assembly is reduced to a minimum by 
the above arrangement, and if it were dis- 
connected at the pivot point from external 
actuating devices, a tilt of 15 deg. to 20 deg. 
will cause the magnet assembly to slide along the 
shaft under its own weight. 

The stator carries a distributed three-phase 
winding (4-pole pattern), the ends of which 
terminate in a miniature socket. The return 
ends of the coils facing the keeper are, as stated 
before, shielded by it from the action of the 
magnet. The keeper is designed to absorb all 
the flux of the magnet and as the magnet is 
moved or displaced out of the keeper it apportions 
the flux according to its displacement. 

The linearity of the voltage-speed curve at 
various fixed displacements follows generally 
accepted standards holding for a.c. tacho- 
generators over ranges up to 50 revolutions per 
second. The linearity of the voltage-displace- 
ment curves is the other important requirement 
for multiplication of ordinary variables. 

Linearity depends on three main factors, 
firstly uniformity of reluctance over every section 
of the magnetic circuit taken transversely to the 
axis. This is a new concept brought about by 
new requirements. The science of magnetism 
at the present does not seem sufficiently exact 
for solving the problems raised, and the design 
of the magnetic circuit has been based more on 
a series of fortuitous guesses than on calculations. 
Fortunately the reluctance of the air gap is so 
much greater than the reluctance of the paths 
in the stator that the mere maintenance of exact- 
ing tolerances in the air gap appears to produce 
acceptable results. 

The second factor that appears to govern 
linearity is the air gap. The magnet and stator 
bore have to be free from surface irregularities; 
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it is also necessary that there is freedom from 
taper of both components (bore and magnet 
periphery) squareness of the magnet ends, con- 
centricity of the axis of rotation and stator bore. 

The third factor is the flux distribution on the 
face of the magnet (the periphery). It was at 
first thought that uniform magnetisation was 
difficult and it was deemed necessary to use thin 
laminated magnetic material (0-02 in.) stacked 
up and alternating with non-magnetic sheet of 
the same thickness, but initial experiments with 
solid magnets proved satisfactory, It appears 
that the narrow air gap is desirable, for when the 
air gap is increased to 0-010 in. there is a notice- 
able sag in the curves. 

It was also thought that magnets would have 
to be magnetised in situ. The first magnets were 
sent to the manufacturers for magnetising with 
soft-iron ring keepers, liberally covered with a 
coat of paint to prevent metal to metal contact. 
In use these were found to be sufficient for the 
requirements and no trace of distortion of flux 
distribution was noticeable. 

Experiments with magnets deliberately mal- 
treated showed no change of this condition. In 
one instance a magnet was placed on a de- 
magnetiser for a short time. The only change 
noticed was that the total flux density, and there- 
fore the gradient of the voltage curve, was 
reduced considerably. The flux distribution did 
not suffer. 

The voltage displacement curves are shown in 
Fig. 3 for various speeds. Because of the 
limitations of the stroboscopic equipment avail- 
able these speeds are taken at mains frequency 
and submultiples thereof, F/3, F/4, F/2, F/4 
and F/8 (at the time of test, 50-25, 37-67, 25-12, 
12-56, 6-28 r.p.s.). The voltage readings were 
taken on a voltmeter, checked for accuracy of 

t 1 per cent., on one phase only. It may be 
mentioned here that the three-phase arrangement 
is provided for use with 
industrial three-phase 
voltmeters with 0-1 ma. 
M.C. and _ three-phase 
rectifier systems to en- 
able steady readings at 
very low speeds (under 
5 £98). 

APPLICATIONS 

Broadly speaking the 
E.M.C. can be used for: 

(1) Multiplication of 
two variable analogues 
continuously, indicating 





is conceivable that smaller models could be 
designed for lighter loadings say 2-3 watts. 

Multiplication of variables of a pure linear 
and angular nature is not too difficult if reason- 
able power is available or if they can be amplified 
by servomechanisms. It is conceivable that a 
carefully designed variable speed drive (d.c. shunt 
motor) giving speed variations proportional to 
angular setting of the control system, with or 
without electronic speed regulation, would pro- 
vide the answer for angular displacement and 
with added gearing (rack and pinion) will handle 
linear displacement. 

The most direct application of product of rota- 
tional speed and displacement, is, as mentioned 
above, in power measurement. Mobile test 
beds of very compact dimensions can be installed 
even in standard vehicles for continuous indica- 
tion and recording of performance under actual 
running conditions (Fig. 6). Standard test beds 
for engines fitted with the E.M.C. coupled to 
either absorption or transmission dynamometer 
will simplify test procedures, shorten testing 
times, and enable study of power response 
during acceleration and deceleration. 

Measurement of power requirement of machine 
tools and general machinery can be effected by 
coupling a suitably powered variable-speed mctor 
through a torquemeter and the E.M.C. to the 
machine under test. 

Measurement of thrust of jet engines and the 
like is possible utilising rotational speed of 
the engine as one variable and differential pres- 
sure in the power circuit of the system, depending 
on the characteristics of the engine, as the other. 

Other possible uses of the computer are : 
graphical plotting of equations such as 


x=yxX g; 
process control where rates of flow of two 
materials necessitate flow of the third in propor- 





the product on an a.c. 
voltmeter or recording 
it on an appropriate 
instrument. 

(2) Multiplication of 
two variable analogues 
and utilising the rectified d.c. voltage produced 
for operating or controlling processes. 


There are four basic types of mechanical input 
that are usable: 


(1) Rotational speed. 

(2) Translational speed. 
(3) Linear displacement. 
(4) Angular displacement. 


Any two of these can be multiplied provided 
one is either rotational speed or can be reduced 
to such. The most direct application is the 
example of measurement of horse-power where 
one variable is rotational speed and the other is 
torque. Torque can be made available through 
suitable torquemeters, mechanical, hydraulic or 
electrical as either angular or linear displacement. 
(Figs. 4 and 5.) 

Translational speed can be converted by 
mechanical methods into rotational speeds, as 
for example, flow of fluids through a pipe could 
be converted by suitably designed turbine or 
propellers, but as the power available in most 
cases would be low (especially in cases of gas 
flow) a power amplifier may be used to operate 
the E.M.C. It must be mentioned that the power 
required to operate the present model E.M.C. 
Mk. | is about 15 watts at maximum speed. It 





Fig. 4 The electromagnetic computer is shown coupled to a dynamometer 
of the helical gear type. The output voltage is then proportional to the 


transmitted horse-power. 
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Fig. 5 By the use of a helical cam it is possible to 
obtain the product of speed and angular movement. 


ROE 








529 


tion to the product of the first two; efficiency 
meters where percentage efficiency of a system 
is desired, e.g., combustion in a furnace, or ratio 
between input and output power of a prime 
mover; automation controls for machine tools, 
guided missiles, pilotless aircraft. 

Mention may be made of the possibilities of 
utilising hydraulic pneumatic and electrical 
analogues with suitable transducers to convert 
these into angular or linear displacements. 


TaB_e: Dimensions and Physical Characteristics of Mark 1 E.M.C. 


Speed range : 60- 3,000 r.p.m. 
Displacement range 0- 50-1 -00 in. 
Average torque -1 oz.-in. 
Drive shaft Samcter , we a - - 3125 in. 
Average force required to move magnet 

assembly ‘ ae , ‘ : 6 oz. 

gth tw o6 es ‘ ; . Se 

Width o a ae ‘s' Sa 
Height... : a ; .. 4h in, 
Weight of rotating assembly and shaft 1 tb. 4 oz. 


Full-scale voltage 50 or 75 volt 3 phase a.c.(R.M.S.) as required. 
Power consumption 15 watt at maximum speed. 


CALIBRATION 


Standardisation of the E.M.C. is relatively 
simple as the mechanical tolerances and windings 
are maintained to relatively close limits. The 
only other factor that causes variation is the 
intensity of magnetisation of the rotor. The 
intensity of magnetisation can be held to + 5 per 
cent. of the required value, and calibrating 
resistances in the meter circuit are used if neces- 
sary to standardise the voltage at a predeter- 
mined displacement and speed. 

The basic electromagnetic formula for genera- 
tors applies to the E.M.C. and can be written as: 

V = ®n K (where V = voltage, ® = flux and 
n = speed in r.p.s., K = constant). 

In the E.M.C. flux ® varies according to rotor 
displacement, D, so V = Dn K. 

From a series of voltage-displacement curves 
(Fig. 3), or otherwise, the value of K is obtained 
and stamped on the nameplate. The value of K 
in the unit shown is 1-43 and holds good for 
values of D from 0-05 to 1-00 in. Calibration 
of the voltmeter in units of product of the 
analogues takes into account the value of K. 

There is a slight non-linearity and a residual 
voltage near the zero position which necessitates 
the reduction of the effective value of the scale by 
5 per cent. from 0 to 0-05 in. This can be taken 
care of by arranging the variable analogue 
corresponding to displacement to vary between 
0-05 and 1-00 in. 


FUTURE DEVELOPMENT 


The accuracy of the instrument is within the 
generally accepted accuracies of analogue com- 
puters, slide rules and the like. Development 
work is going ahead so that far greater accuracy 
may be obtained. It is hoped that the accuracy 
could be brought up to enable the use of five- 
figure digital voltmeters for accurate read-out. 

The study of the E.M.C. has revealed further 
intriguing information and it is predicted that 
shortly it will be possible to design and manu- 
facture more complex non-linear computers for 
calculating functions such as 


xm y z@, where y and z are variable. 


x = y & sin A, where y and A are variable 
(and also for other trigonometrical 
functions). 


These calculations are possible through careful 
machining of the axial profile of the magnet and 
stator bores—in effect, altering the geometry of 
the air gap. 

In conclusion, the author would like to 
acknowledge the valuable assistance 
given by Nash and Thompson Limi- 
ted, Chessington, Surrey, who spon- 
sored the further development of the 
invention and whose resources are 
currently engaged in investigating 
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Fig. 6 If a hydraulic system is coupled to the shaft of the 





suitable ways of applying the device 
for the solution of current problems 
in industry. 
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Book Reviews 


IF THE EARTH QUAKES 


Seismology. By J. Wartnasy. Geophysics 
Handbook No. 1. Science Museum, South 
Kensington, London, S.W.7. (3s. 6d.) 


On February 11 this year at 3.44 p.m. an event 
occurred which hit the newspaper headlines. 
That event was an earthquake, and the heaviest 
movement was measured in the Leicestershire 
district of England. Earthquakes are always 
news, but fortunately in Great Britain they 
seldom reach any magnitude, the strongest 
recorded here being at Colchester, Essex, at the 
‘end of the Nineteenth Century. However, 
earthquakes causing major destruction and loss 
of life do occur from time to time in the so-called 
“earthquake belt.” Probably the worst ever 
was the one which, with a loss of many thousands 
of lives, nearly destroyed Lisbon in 1755. 
More recently were those centred on Oshima, 
Japan, in 1923, when nearly a quarter of a 
million people were killed or injured, and on 
Quetta, India, in 1934, when several thousands 
were killed. The eastern area of the Mediter- 
ranean is one of the earthquake zones, and so 
mention of earthquakes occur in the works of 
the earliest writers, such as Aristotle and Pliny. 

Mr. Wartnaby, in his booklet Seismology, 
traces the history of the study of earthquakes, 
beginning with the associated folklore and 
superstitions through the ages and covering a 
period of over 2,000 years, dating back to 
Anaximenes of Miletus (600 B.c.). The pub- 
lication of Seismology comes at an appropriate 
time, for it is just 100 years since Robert Mallet 
coined the word from the Greek, and it was 
Mallet who, probably more than anyone else, 
stimulated the scientific study of earthquakes by 
the use of seismographs. 

A seismograph is, basically, a suspended heavy 
weight which by virtue of its inertia remains 
steady when the frame in which it is supported 
is. vibrated. The relative movement between 
the weight and frame is then measured photo- 
graphically or mechanically. The second section 
of the booklet traces, using simple diagrams, 
the trends in seismograph design, and catalogues 
a number of the basic types. The major advance 
was the design in 1895 of the horizontal- 
pendulum type of instrument by Milne and his 
associates. Indeed, modified Milne-Shaw seismo- 
graphs are still used extensively throughout the 
world, and a Shaw seismograph is kept as a 
working exhibit by Mr. Wartnaby at the Science 
Museum in South Kensington, London. It is 
illuminating to read in his book that a seismo- 
scope designed by the Chinese astronomer 
Chang Heng in a.p. 132 and consisting of 
dragons, frogs and balls, bears a_ strong 
resemblance to the modern falling-pin seismo- 
meter—and has the advantage of an attractive 
appearance. 

The last part of the booklet is perhaps the 
most interesting and rewarding, as in it the 
author considers how the pure research in earth- 
quakes has affected the applied sciences of 
meteorology and geophysical prospecting and, 
as a by-product, has proved that the centre of 
the earth is a molten core. Meteorology has 
been assisted by the study of microseisms— 
small vibrations of varying amplitude which 
occur very frequently but can only be recorded 
by a sensitive seismograph. It was found that 
their amplitude depended on the variation of 
the barometric pressure over the ocean, gener- 
ating pressure variations on the sea-bed through 
the water above. By observing these micro- 
seisms, it has been possible to plot the course of 
storms and hurricanes from recording stations 
hundreds of miles away. 

Geophysical i 
studying the geological structure of the ground 
by measuring the velocity of elastic waves 
travelling through the earth. In the booklet, 
Mr. Wartnaby traces the background to the 
modern refraction and reflection shooting which 


is now used so extensively for oil-well pros- 
pecting. He records how the work continued 
from the original trials by Mallet in 1849 until 
Mintrop in 1917 introduced the first satisfactory 
portable seismograph, which has since been 
developed to the modern equipment of geophones 
and amplifiers coupled to tape recorders and 
cameras. The principle used in geophysical 
prospecting is to produce a small earthquake in 
the ground, by firing a charge of explosive 
placed in a shothole. When detonated it produces 
a sharp initial impulse in the surrounding stratum 
which rapidly degenerates into a shock wave or 
vibration. This vibration disperses radially 
from the shothole, provided the stratum through 
which it passes is homogeneous. When, however, 
it strikes a non-homogeneous area, such as a 
rock layer or an unconformity, it then divides 
into three parts. One part is reflected back to 
the surface of the ground, a second part is 
refracted travelling longitudinally through the 
ground, while the third part continues downwards, 
again to be divided into three parts as it hits the 
next rock interface. Thus energy is returned to 
the surface from the rock beds by reflection and 
refraction. The deeper the beds the longer it 
takes for the energy to be returned and the 
weaker the signal. In seismic work this returning 
energy is picked up by geophones laid out in 
a pattern or a straight line between shotholes. 
The geophones are designed to convert these 
minute ground vibrations into electrical impulses, 
and these impulses are in turn fed along a 
multi-core cable to an amplifying system mounted 
in a recording truck. 

These amplifiers boost the incoming energy 
sufficiently to activate a series of up to 24 mirror 
galvanometers, the readings of which are recorded 
on a revolving drum of photographic paper. 
The enlarged images of the ground movement are 
then developed and are ready for interpretation, 
the different time intervals in the returning shock 
waves indicating the depth of the strata below 
the surface. 

Though it would seem a pity that a chapter is 
not devoted to details of some of the major 
earthquakes, as well as those which occurred in 
this country, for those wanting their appetites 
whetted this booklet is admirable reading. 
Some attempt to put things in perspective is 


contained in the sentence that reads “. . . it is 
estimated that the release of energy in the 
world’s greatest earthquakes... is one- 


hundred-thousand times greater than the energy 
released in the Bikini atom bomb explosion of 
1946.” 
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ADMINISTRATION AND 
CONTROL 


Effective Industrial Management. By James L. 
Lunpy. The Macmillan Company, 60 Fifth- 
avenue, New York 11, N.Y. (7 dols.); and 
The Macmillan Company New York, 10 South 
Audley-street, London, W.1. (44s.) 


This is another book on industrial management 
which covers at some length the ground of most 
American management handbooks, in a manner 
partly descriptive and partly discursive. Although 
the first three chapters which cover definition, 
history and productivity suffer from the common 
fault in such books of naivety and a certain 
sententiousness, the remaining chapters are a 
fairly straightforward recapitulation of what has 
been practised in, and written about, each of the 
management fields. 

Intended, presumably, for American engineer- 
ing students, many of the chapters could serve 
as useful introductions for candidates preparing 
for the papers in industrial administration of the 
associate-membership examinations of British 
engineering institutions. The chapters on the 
techniques of accounting and budgeting, on the 
economics of the firm, on plant location, on 
methods analysis and on statistical control, 
cover their subjects fairly fully. While there is 
no indication of the qualifications of the author 
and the text gives the impression that much of 
it has been compiled, not from experience, but 
from the writings of others, his interest is clearly 
centred in analytical and statistical methods. 
In view of the increasing importance of these 
methods to modern industry this outlook adds 
to the value of the book. init: 

A final chapter emphasises the relative ignor- 
ance which exists concerning scientific manage- 
ment, and makes a plea for more information 
on selecting, motivating and developing em- 
ployees, on the size of facility to use for securing 
greatest efficiency and on the evaluation of 
management itself. These results can best be 
obtained by scientific inquiry, including the 
use of such methods as operational research 
carried out by teams with varied qualifications. 

The author, who believes that progress 
towards management as a true profession is still 
limited, provides yet another definition. Accord- 
ing to this, * professions are developed by profi- 
cient men who are guided by a code of pro- 
fessional ethics in their endeavour to minimise 
the extent of work done by dishonest and 
unqualified persons.” He recognises that many 
problems arise out of the inability of managers 
to understand the workers’ point of view, but, 
although there are chapters on personnel problems 
and methods, his book contains nothing speci- 
fically relating to industrial psychology. 


HEAT-RESISTING ALLOYS 


Behaviour of Metals at Elevated Temperatures. 
Published for the Institution of Metallurgists 
by Iliffe and Sons Limited, Dorset House, Stam- 
ford-street, London, S.E.\. (21s.) 


The four papers given at the refresher course in 
1956, held by the Institution of Metallurgists, 
have now been published in book form. The 
papers which deal with the behaviour, at high 
temperatures, of both ferrous and non-ferrous 
metals were primarily intended for metallurgists 
having basic knowledge of the subjects under 
discussion, but engineers concerned with equip- 
ment for high-temperature applications would 
also have been interested. The authors are 
acknowledged authorities on their subjects and 
carry a responsibility for research and develop- 
ment of materials for the most arduous duties. 
In all the papers considerable stress is laid on 
the increasing demands which present develop- 
ments make on the metallurgist for the produc- 
tion of materials which can be used under high 
Stresses at ever increasing temperatures. To 
quote two examples, metals for the construction 
of high-speed aircraft must have a high specific 


strength at the temperatures produced in the 
structure by kinetic heating, and in another 
field in the interests of efficiency the operating 
temperatures of power stations are increasing 
and steels are required which are economical to 
produce, yet capable of long-time creep strength 
at temperatures up to 650 deg. C. 

In the first paper, Dr. N. P. Allen, Superin- 
tendent, Metallurgy Division, National Physical 
Laboratory, outlines the properties of engineering 
materials for use at high temperatures. Creep 
is discussed at some length but the paper also 
emphasises the importance of other properties 
such as the elastic constants, fatigue, and resist- 
ance to corrosion. While one effect of increasing 
temperature is a general reduction of strength, 
Dr. Allen points out the need to consider stresses 
arising from temperature gradients. Some of 
the aspects briefly mentioned in this paper are 
dealt with more fully in the other papers. 

Mr. G. Meikle, Ministry of Supply, Metallurgy 
Department, Royal Aircraft Establishment, in 
his paper on metals at temperatures up to 450 
deg. C. discusses this subject mainly from the 
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point of view of the structural requirements of 
aircraft. - The properties of non-ferrous alloys, 
including aluminium, magnesium and the more 
recent titanium alloys are reviewed and their 
limitations discussed in view of recent develop- 
ments in aircraft design. The increasing speed 
of aircraft has produced a new problem, namely, 
kinetic heating which has led to a consideration 
of special steels to give the required strength 
at the temperatures produced. 

The paper by Dr. L. B. Pfeil, director, Mond 
Nickel Company, Limited, gives a very interesting 
review of the non-ferrous alloys which are 
used for the highest temperatures. The range 
of materials is wide and includes platinum 
alloys, titanium alloys and the very important 
Nimonic series. In emphasising the progress 
made in recent developments Dr. Pfeil points 
out that since the Nimonic alloy, N.80, was 
introduced in 1941, the operating temperature 
under a given stress condition for this type of 
alloy has been increased by about 140 deg. C. 
by the production of N.100 in 1955. 

The last paper on high temperature steels by 
Mr. W. E. Bardgett, research manager, The 
United Steel Companies, Limited, discusses the 
progress in the development of materials from 
the carbon steels which have a relatively-low 
working-temperature limit to the complex high- 
strength austenitic steels for steam plant operat- 
ing at about 650 deg. C. The design require- 
ments for high-temperature bolting, turbine 
rotors and steam pipes are mentioned and Mr. 
Bardgett discusses the results of relaxation, 
creep and rupture tests, pointing out the complex 
nature of some of the results obtained, parti- 
cularly when negative creep is encountered. 
An interesting development is the 8 per cent. 
chromium-molybdenum-titanium steel intended 
to bridge the gap between the 2} per cent. 
chromium 1 per cent. molybdenum or molyb- 
denum-vanadium steels and the 18:12:1 
austenitic steel for superheater tubes and steam 
pipes 

The book is very readable and the papers 
include many diagrams; a bibliography is 
given at the end of each paper. The papers 
fulfil their purpose in the refresher course, of 
providing up-to-date information on the manner 
in which materials are being designed to meet 
these latest developments in high-temperature 
applications and should be of value to both 
metallurgists and engineers. 

There is some inconsistency in the presentation 
of the diagrams among the four papers. For 
example, stress is variously quoted as tons per 
sq. in., kg. per sq. mm., or lb. per sq. in., and 
pressure as Ib. per sq. in. or kg. per sq. cm. 
A more serious defect in the copy under review 
is that Fig. 13, a plate in Dr. Allen’s paper, is 
missing. 


TRADE PUBLICATIONS 


Copies of any of the following trade publications are 
obtainable from the addresses given, though distribution 
is sometimes restricted. 


Valves, Boiler Fittings, Pumps and Turnstiles. Sir 
W. H. BAILEY AND Co., Lrp., Patricroft, Manches- 
ter. “* A Guide to Valve Practice *—all types of 
valves in current industrial practice for air, water, 
steam or gas listed and illustrated for ready refer- 
ence. Also boiler fittings, hand hydraulic test 
pumps and turnstiles made by the company. 
Well-produced and bound booklet, issued in 
commemoration of the company’s 125 anniversary; 
also contains short history of the firm and illustra- 
tions of early products. 


Diaphragm Pumps. WILKINSON RUBBER LINATEX 
Lrp., Camberley, Surrey. Hand-operated and 
motor-driven diaphragm pumps for corrosive and 
abrasive liquids and slurries, lined throughout in 
Linatex and employing solid Linatex valves and 
diaphragms and corrosion-resistant hose con- 
nection. Alternative linings in synthetic rubbers. 
Illustrated specification booklet. 


Self-Locking Nuts. WuxireHouse INpusTRIES LTD. 
(PHiLIpAS Drvision), Ferrybridge, Knottingley, 
Yorkshire. Philidas self-locking nuts, the Turret 
type approved by the Air Ministry for unrestricted 
service use in steel, brass and light alloy; and the 
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On the Shelf 


By Frank 


The diary-cum-pocket book habit has grown of 
late and most specialists can find one to cover 
their territory. The latest one of which I 
have heard is the Industrial Fuel-Efficiency Diary 
that H. O. Quinn Limited, 151 Fleet-street, 
London, E.C.4, are publishing at 10s. in pigskin, 
or Ils. 6d. in calfskin. (I wonder why the hide 
of a calf fetches more than that of the pig?) 
The diary is filled with data on such subjects as 
coal terminology, dust and grit arresters and 
steam consumption of back-pressure turbines. 
It also contains some of those maps which at 
least tell you the direction you should take if 
they do not help a lot with minor roads. The 
postal information is, of course, out of date 
already. 

Pergamon Press have sent me a leaflet adver- 
tising a translated Russian journal called Problems 
of Oncology. My first problem was to know 
what oncology is, but having looked at the con- 
tents list | would rather not know. And since 
the annual subscription is £10 14s. I am not 
likely to find out. 

Readers interested in Physik, Chemie and 
Technik should write to Springer-Verlag’s (Lange 
& Springer, Reichpietschufer 20, Berlin, W.35) 
for their Kurze Uebersicht iiber Standardwerke 
von internationaler Bedeutung. This publication 
contains detailed contents lists and prospectuses 
for the books on these subjects for which this 
house is justly famous. 

This is Napier is the new house magazine of 
D. Napier and Son Limited, The Vale, Acton, 
London, W.3. It is one of the technical variety 
and of the type for which librarians will have to 
find permanent shelfroom. Propulsion on land, 
sea and air are all represented. An interesting 
feature is a flashback to the Napier car driven 
in the Gordon-Bennett Race of 1902 by S. F. 


H. Smith 


Edge. It is illustrated by a picture drawn 
specially for the Monde [sic] Nickel Corporation. 
A rather good unintentional pun in view of the 
extent of Mond’s interests. 

From time to time I muse. Musers some- 
times talk aloud and find themselves (if they are 
sufficiently conscious of their surroundings) being 
viewed with alarm by passers-by. In_ this 
respect humble column-writers are lucky in that 
they can muse aloud without being heard. A 
recent muse was on this business of “ Special 
librarian required with experience and preferably 
B.Sc. (Hons.). Some knowledge of filing and 
business methods and workshop practice and 
administration an advantage. Salary £400 with 
prospects.”” We will ignore the salary, apart 
from wondering if the advertiser thinks he can 
get a low-paid B.Sc. on the strength of an interest 
in libraries. What, | wonder, is the best “* type ” 
to take on the job of a special (or specialist) 
librarian? I have always maintained that in 
any particular field, the ideal is to get a lad from 
school. He should have had a good all-round 
education practically up to university entrance 
standard. Let us say a sixth-former with a bias 
to mathematics and science. He will probably 
have two languages and a good ration of common 
sense but still have an open mind. By an open 
mind I mean this—if he is asked a question on 
a particular subject (this is later on in his library 
career, of course) he will not think of it from any 
particular point of view. If he is cataloguing a 
book, he will not look at it as a works-study 
engineer, or a “ time and methods” man, or a 
structures specialist. He will look at it with an 
unbiased eye and then, if he realises he does not 
know enough to tackle it himself, he will be 
sufficiently humble to ask library visitors where 
they would expect to find it. 





industrial type, which give a higher initial torque 
value at the expense of increased wear and some 
loss in interchangeability. Illustrated catalogue. 


Corrosion-Resistant Valves. LANGLEY ALLoys LTD., 
Slough, Buckinghamshire. Gate valves, Y-type 
valves, globe valves and check valves in Langalloy 
20V austenitic alloy steel giving better resistance to 
sulphuric and other acid attack than the 18/8 
types of stainless steels. Illustrated descriptive 
eafiet. 


Mine Car and Tub Tipplers. PLOwriGHt BroTHERs 
Ltp., Chesterfield. A range of tipplers to handle 
from 10 cwt. tubs to the largest mine cars. They 
can be rotary or side-action, hand-operated or 
power-driven. Fully-automatic models are avail- 
able, with pneumatic, hydraulic or electric control. 
Illustrated leaflet. 


Semi-Columnar Alcomax. James Newt & Co. 
(SHEFFIELD), Lrp., Napier-street, Sheffield, 11. 
Description of design and performance of the 
Semi-Columnar Alcomax range, which allows 
increased air-gap field strength for a given volume, 
compared with normal Alcomax materials. Illus- 
trated leaflet. 


Transparent Sheeting and Decklights. RoBeRTSON 
THAIN Ltp., Ellesmere Port, Wirral, Cheshire. 
R.D. Stypol glass-reinforced resin transparent 
corrugated sheeting; double-glazed glass-reinforced 
polyester-resin moulded decklights for use in 
Robertson Q-Deck roofs. Two illustrated leaflets. 


Permanent Magnets for TV Receivers. JAmes NEILL 
& Co. (SHEFFIELD), Ltp., Napier-street, Sheffield, 11. 
Description and specification of Eclipse magnets, 
including: focusing magnets, ion traps, picture- 
shift magnets, linearity control, raster correctors, 
“ pin-cushion ™ correctors. Illustrated brochure. 


Computer Applications. FEeRRANTI LTD., 
21 Portland-place, London, W.1. The booklet 
Applications of Ferranti Computers describes briefly 
the Ferranti digital computers and gives a large 
number of situations in which such computers can 
be used to advantage. 


Lubricants. Jet-Lupe Lrp., 26-32 Caxton-street, 
London, $.W.1. High- and low-temperature indus- 


trial and oil-field lubricants, greases and grease 


compounds and molybdenum disulphide specialties 
previously obtainable only from the United States 
and now manufactured in this country. Brochures. 


Metal Sheeting. Rosertson THAIN LtTD., 
Ellesmere Port, Wirral, Cheshire. Galbestos 
protected steel sheeting for walls and roofs—fiat 
sheets, corrugated sheets, and V-beam sheets. 
Illustrated leaflet. 


Evaporator Heating Elements. G. & J. Weir Lrp., 
Cathcart, Glasgow, S.4.  Thermoflex heating 
element for sea-water evaporators; corrugated or 
fluted-side non-ferrous block form elements. 
Illustrated descriptive leaflet. 


Reading Liquid Levels Remotely. Dospir McINNes 
Lrp., Broomloan-road, Glasgow, S.W.1. Des- 
cription of the symmetrical Teledep Mark II for 
use on land or sea. The instrument is for remote 
readings of liquid levels. Illustrated leaflet. 


Industrial Diesel Locomotives. W.G. BAGNALL Lrp., 
Castle Engine Works, Stafford. Industrial Diesel 
locomotives of various gauges ranging from 150- 


300 b.h.p. with weights up to 37 tons. Illustrated 
leaflet gives particulars. 
Die Castings. Fry's Diecastincs Lrp., Midland 


Works, Brierley Hill-road, Wordsley, Nr. Stour- 
bridge, Worcestershire. Aluminium-bronze die 
castings, their design, manufacture, finishing, and 
corrosion resistance. Illustrated booklet. 


Drills and Tools. SAMUEL OsBorN AND Co., LTD., 
Clyde Steel Works, Sheffield. High-speed and 
carbon steel twist drills; also tools for —— 
equipment including chisels and snaps. Leaflets 


Laboratory Furniture. Grirrin & GroRGE vey 
Ealing-road, Alperton, Wembley, Middlesex. Lab- 
oratory benches, racks, cupboards, fans, sinks, 
ducting, etc. Illustrated catalogue. 


Physical Laboratory Apparatus. Grirrin & Groror 
Lrp., Ealing-road, Alperton, Middlesex. Illus- 
trated price list of apparatus detailed in Griffin & 
Tatlock catalogues 52AB and 54AB (out of print). 


Vibrating Screens. PeGSON Ltp., Coalville, Leics. 
Heavy-duty four-bearing vibrating screens and 
live wire types. , 
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Design 
HIGH-EFFICIENCY 


The turbo-charger developed by the Birmingham 
Small Arms Company, Limited, Power Unit 
Division, Birmingham, 11, was shown at the 
recent Engineering Exhibition. Two sizes are 
being made at present, one for engines up to 
200 h.p. and the other for up to 400 h.p.; both 
are scale versions of each other. 

The development of the turbo-charger was 
described in some detail in a paper* presented 
by Mr. C. A. Judson and Mr. E. Kellett to the 
Institution of Mechanical Engineers recently, 
during the symposium on turbo-charging. The 
whole aim of the present development and design 
has been to produce a unit which will give a 
very considerable improvement in engine effici- 
ency while keeping the production cost as low as 
possible. The longitudinal section of the turbine 
is shown in Fig. 2 and a general view in Fig. 1. 
As will be seen, radial flow is utilised for both 
the turbine impeller and the compressor. The 
lost wax process has been used to develop the 
castings for the former and the majority of the 
other components are die-cast either by pressure 
or gravity. 

The smaller unit, which is designed for engines 
up to 200 h.p., measures approximately 8} in. 
in diameter, 8 in. long and weighs 30 Ib. 
The output of free air from it is from 188 to 
333 cub. ft. per minute with pressure ratios up 
to 2 to 1. The turbo-charger comprises two 
aluminium casings housing the compressor rotor 
and two iron alloy casings housing the turbine 
rotor. The compressor rotor itself is an alumi- 
nium casting while the turbine rotor is of heat- 
resisting steel. 

In order to maintain the dynamic balance 
necessary for the rotating assembly (the normal 
speed of rotation is 59,000 r.p.m. to give the 


* “The Design and Development of Small Radial- 
Flow Turbo-chargers.”. Symposium on Super- 
chargers and Supercharging, April 9, 1957. 
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2 to | ratio), the two impellers are fitted to the 
common shaft by means of Hirth couplings and 
are held in position by a bolt passing up the 
centre of the shaft. This is studded into the 
turbine rotor and nutted on the compressor 
rotor. The shaft is supported in two ball bear- 
ings which are cooled and lubricated by oil jets 
from a feed pipe. Additional protection to 
prevent the flow cf heat from the turbine end is 
given by a metal baffle plate fitted to the bearing 
support casting. 


DESIGN FEATURES 


The rotating assembly is the crux of the whole 
design in that failure of the bearings or rupture 
of the rotors are the only potential source of 
failure. 

Bearings 

The bearings may fail 
due to fatigue caused 
by out-of-balance loads; 
such failures would 
occur on the inner track. 
Balance is_ therefore 
extremely critical and, 
whilst balancing of the 
rotor can be very precise 
on assembly (dynamic 
balance of both rotors), 
this is no guarantee that 
the parts will remain in 
balance. 

Due to temperature 


gradients and _ local 
yielding, the rotating 
assembly may move 


slightly in service and 
thus promote prohibitive 
unbalance forces. Spigot 


Fig. 1 (above) Axial 
flow is used for both 
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Vf turbine and compressor 
VY, in the B.S.A. turbo- 
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SY charger. 
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Fig. 3 (right) Perform- 
ance curves of a turbo- 
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_ charged 8-6 litre engine 
and a_ naturally-aspi- 
rated 10-6 litre, work- 
ing on the same duty. 
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or face joints would not be satisfactory in main- 
taining balanced locations, but Hirth coup- 
lings, accurately made, will allow yielding or 
other movements and at the same time maintain 
the original location. Intimate contact of the 
Hirth couplings is maintained by means of a 
carefully tensioned centre-bolt. 
Vibrations 

The natural frequency of the rotating assembly 
has been calculated to be well above the running 
speed of the unit. There are, however, vibra- 
tions arising from the bearings themselves. By 
static tests and calculations these vibrations can 
be attributed to the deflection between the balls 
and their tracks. The vibrations are damped 
by mounting the bearings on silicone-rubber 
rings and allowing them a limited amount of 
freedom. The clearance is 0-002 in. in the 
bearing housing. 


Rupture Stresses 


Gas-turbine rotors of the axial flow type run 
at higher peripheral velocities than  turbo- 
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charger turbines. The radial flow type of turbine 
is of a fundamentally more robust construction 
due to the blades being encastré and distributed 
radially on the disc. The B.S.A. turbine disc 
is solid at the bore and is made in heat-resisting 
material. It is made in their own precision 
foundry which has had considerable experience 
in the production of similar turbines. 

The compressor rotor, which is not so severely 
stressed as the turbine, is a permanent mould 
casting, pressure cast by a method developed 
by the company. Due to the very rigid attach- 
ment of the blades of radial flow rotors in these 
small sizes, the blade natural vibrations are of 
extremely high frequencies. The weight of the 
whole rotating assembly including ball races is 
24 Ib. 


Lubrication and Sealing 


Engine pressure oil is directed through & in. 
diameter jets on to the lips of the bearing cages. 
Some of the oil acts as a coolant to prevent heat 
creeping from the turbine along the shaft during 
running. Very adequate drainage is arranged 
to ensure that churning of the oil does not 
take place, and a chip tray prevents the possi- 
bility of foreign particles blocking the oil jets. 
The oil seals are arranged so that oil cannot 
leak into the compressed air and at the same 
time excessive gas leakage into the drain system 
is prevented. 

Clearance between the rotor blades and the 





The new signalbox at Frankfurt (Main) controlling 
the central station and seven outlying junctions 
with approach lines. 


N August 11, 1957, the German Federal 
Railway brought into service at Frankfurt 
(Main) central station what is not only its largest 
signalbox but one of the most remarkable in 
Europe. Frankfurt is an exceptionally important 
railway centre, for both passenger and freight 
traffic. Seven separate lines enter the central 
station itself, opened in 1888, and are con- 
nected to others farther out. The layout was 
enlarged to give 24 platforms in 1912, when 
nine electric power signalboxes, of a design 
introduced in that year, were opened. As it 
proved impossible to arrange for trains on any 
one incoming track to reach more than a maxi- 
mum of eight platforms, a series of junctions 
and connecting spur lines were built in the out- 
skirts to remedy this lack of flexibility, resulting 
in a complex network of routes and necessitating, 
under the then available methods of working, 
a large number of signalboxes contained within 
a circumference of some six miles, in which also 
were some important goods stations. For many 


casings is from 0-007 in. to 0-009 in. for the 
compressor and from 0-013 in. to 0-015 in. 
for the turbine; clearance of the back faces of 
the rotors is arranged to give minimum windage 
losses. 

Bearing Support 

The bearings are supported in a common 
bore in a very rigid iron housing which is 
attached to the inner casing of the compressor. 
A light aluminium shroud encloses the bearing 
housing and its oil feeding system. 

Casings 

The compressor casings, which are aluminium 
castings, have been designed for production 
from permanent moulds. The diffuser and blade 
shroud is a pressure die-casting and is arranged 
to accommodate various sizes of rotor for very 
precise matching where necessary. The turbine 
casings are of a heat-resisting iron alloy containing 
chromium and silicon and will withstand tem- 
peratures of up to 750 deg. C. without distress. 
To ensure that heat pick-up by the compressed 
air from the turbine is as little as possible, 
“heat dams ” are arranged between the mating 
casings. 

Both the turbine and compressor casings can 
be dismantled without affecting the rotating 
assembly, revealing the rotors for inspection or 
cleaning. To dismantle the casings it is necessary 
to disconnect the unit from the engine and 
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to remove eleven nuts at the compressor end, 


Nozzle Rings 


For matching and trials the nozzle rings have 
cast iron backplates with separately mounted 
blades in 18/8 stainless steel. Production rings 
are precision castings in Jessops G.18B heat- 
resisting steel. 


Manufacture 


All aluminium components have been designed 
for production by pressure die-casting methods. 
A vacuum technique to ensure castings of the 
highest quality has been developed. The 
turbine and nozzle ring are made in the com- 
pany’s precision (lost wax) foundry and tech- 
niques have been developed for the rapid and 
economic production of prototypes. 

Much of the development work has been 
carried out using a double-decker bus fitted with 
an 8-6 litre Daimler engine. The bus was run 
both on test and in service in a hilly district; 
considerable economies were obtained. It was 
found that the 8-6 litre engine when turbo-charged 
yielded the same performance as a 10-6 litre 
naturally-aspirated engine, with fuel economies 
of about 6 per cent. (Fig. 3.) 

Laboratory trials on a 9:6 litre engine (of 
another make) showed economies in fuel con- 
sumption of as much as 124 per cent. when an 
air-to-water inter-cooler was fitted. There was 
no appreciable lag in acceleration. 


RELAY INTERLOCKING SIGNALBOX 
AT FRANKFURT 





One of the five main operating desk panels from which routes are set and 
signalled. 


years the traffic has been increasing and about 
1,250 trains now use the central station daily, 
while shunting movements total about 4,500. 

As the signalling throughout the area was in 
need of renewal the management decided at the 
end of the war to adopt relay interlocking with 
route setting and remote control and to con- 
centrate in one signalbox the operation of the 
whole of the station and seven outlying junctions 
—with provision, however, for their local 
operation in an emergency—with continuous 
track circuiting, automatic and controlled colour- 
light signals, and an exceptionally complete 
system of train describers, with automatic 
movement of the indications on the signalmen’s 
diagrams and later selection of routes by the 
trains themselves. 

The new signalbox has a basement housing 
the accumulators and a ground floor occupied by 
standby generating plant. Above these are 
four relay and apparatus chambers, surmounted 
by a fully glazed operating room. In this are 


five push-button route-setting desk “ panels,” 
allocated to certain defined areas but having, 
of course, a certain amount of inter-connection, 
a supervisor’s desk, for giving instructions to 
the panel operators, in accordance with German 
practice, and a traffic controller's desk, with 
general disgram of the entire layout, where the 
movements on the approach lines are regulated 
and any decisions taken required to deal with 
an emergency. There are also desks for the 
station inspectors and train announcers. The 
controls are effected practically entirely by 
relays, of which there are 52,000, including those 
for the train describing and remote control 
circuits, involving nearly 24 million soldered 
connections, and mounted in standard quickly 
replaceable plug-in groups. The outside equip- 
ment includes, for the station, 476 sets of points 
and derailers, with their electric motor machines, 
74 running and 470 shunt signals—governing 
421 running and 1,436 shunting routes—and for 
the remotely controlled locations a further 120 


r 
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Continuing Design 


sets of points and 50 signals of various types. 
About 2,000 trains daily are handled at these 
places and on the connecting lines. The remote 
control circuits, functioning on the coded 
principle, transmit some 120,000 controls and 
return indications daily. Messrs. Siemens and 
Halske A.G., Wernerwerk fiir Signaltechnik, 
Braunschweig, were the contractors for this 
noteworthy piece of signal engineering. 


x« * * 


A complete scheme of X-ray inspection for 
the Britannia airframe has been prepared by 
Bristol Aircraft Limited as part of the standard 
maintenance schedule, based on comprehensive 
radiographic and visual inspections on_ the 
fuselage, wings and fin of the specimen airframe 
which has been undergoing pressure-fatigue 
tests. In carrying out these radiographic tests, 
the company found that all cracks detected by 
visual inspection were clearly discernible in the 
radiographs. 


240 MW INCE POWER STATION 
OIL FIRING WITH SEMI-OUTDOOR BOILERS 


The 240 MW power station at Ince, near Chester, 
in the North West, Merseyside and North Wales 
Division of the Central Electricity Authority, 
which was formally opened by Lord Citrine on 
October 9, is interesting from the fact that, to 
eecelerate construction and to conserve material 
and labour, boilers of a semi-outdoor type were 
installed. These boilers are being adapted for 
oil firing as an alternative to pulverised fuel and, 
as is now becoming common, the station is 
operated on the unit system. Messrs. Rendel, 
Palmer and Tritton acted as civil engineering 
consultants, but all the mechanical and electrical 
plant was engineered directly by the Authority. 

The main buildings consist of steel frames, 
that of the boiler house being lighter than usual 
owing to the use of Cellacite sheeting as cladding 
instead of brickwork. 


COAL AND OIL SUPPLIES 


Coal is delivered to the station by rail on to 
sidings capable of accommodating 600 wagons, 
each of 10 to 24 tons capacity. These wagons are 
drawn on to three automatic tipplers by 
** beetles,” which eliminate the use of ropes and 
capstans, and their contents are discharged from 
the associat.d hoppers on to a system of duplicate 
conveyor belts which deliver the coal at a rate of 
400 tons per hour either to the boiler house 
bunkers or to the storage area. Oil fuel is 
obtained from the nearby Stanlow refinery, 
whence it is pumped to three 8,000 ton tanks, 
which are heated so that the contents are 
maintained at a temperature of about 140 deg. F. 
Steam for this purpose and for heating the pipe- 
lines is obtained from three Economic boilers 
with individual outputs of 15,000 lb. per hour. 
There are separate pumps and heating sets for 
each main boiler and these have been designed to 
raise the pressure and temperature of the oil to 
a maximum of 400 Ib. per sq. in. and 300 deg. F. 
to give perfect atomising for burning. The oil 
is of the Bunker C type with a viscosity at 
100 deg. F. of between 4,500 and 6,000 seconds 
Redwood No. 1. 


STEAM RAISING PLANT 


The steam raising plant consists of four 
Lopulco radiant heat boilers of the tri-drum type 
with individual outputs of 550,000 Ib. per hour 
at a pressure of 950 Ib. per sq. in. and a tem- 
perature of 925 deg. F. As has already been 
stated, they are of semi-outdoor construction 
and their appearance will be clear from the illus- 
tration. Precautions have been taken to prevent 


- freezing. Coal for firing is obtained from four 


suction-type two-roll mills, each with a capacity 


of 13 tons per hour, a small Impax hammer mill 
being used for bringing the boiler up to pressure. 
There are four burners at each corner of the 
combustion chamber, which can be elevated or 
depressed to control the superheat temperature. 
When oil firing is used the coal burners will be 
replaced by seven oil burners in each corner, 
the tilting feature being retained. Associated 
with each boiler is a primary and secondary 
superheater, a two-bank economiser and a 
rotary air heater as well as induced and forced 
draught fans, mechanical dust collectors and 
electrostatic precipitators. The gases are finally 
passed to two 300 ft. chimneys. The heavier ash 
is collected in water-filled hoppers from which it 
is removed by road to various dumping grounds. 
The dust, after damping, is dealt with in the 
same way. 


TURBINES AND CONDENSERS 


The generating plant consists of four 60 MW 
turbines, the steam for which is delivered through 
a 12 in. diameter pipe of chromium-molyb- 
denum alloy with special creep-resisting pro- 
perties. This pipe is divided into two 9 in. 
loops after the main stop valve, which deliver 
the steam through strainers to two emergency 
valves and then through four throttle valves to 
the high-pressure turbine. Both emergency and 
throttle valves are controlled by a relay oil- 
pressure system which releases the oil pressure 
under dangerous conditions or a decrease in 
vacuum or boiler pressure. 

Steam is exhausted into a three-pass twin- 
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View of 240 MW power station at Ince from 
the south-west, showing semi-outdoor boilers. 


casing condenser, air being extracted by two 
100 per cent. ejectors and the condensate by 
electrically driven pumps. These pumps deliver 
through two stages of low-pressure heaters to 
the feed pumps of which there are two per 
boiler, and these in turn pass the water through 
three high-pressure heaters, the final temperature 
at full load being 385 deg. F. 

Cooling water is obtained from four 250 ft. 
towers which are mounted on reinforced concrete 
pre-cast piles, the make-up being drawn from 
the River Dee at Chester through a specially 
constructed pipeline. The capacity of each 
tower is 2} million gallons per hour. 


ELECTRICAL EQUIPMENT 


The alternators, which are hydrogen-cooled, 
generate three-phase current at 11-8 kV and 
are directly connected to a 72 MVA 11-8/132 kV 
outdoor transformer of the forced-oil-blast type, 
which is fitted with “ on-load” tap changers. 
The output of these transformers is controlled 
in a switching station of the double bus-bar 
type. 

This station is fitted with air-blast circuit- 
breakers and manually operated isolators and in 
addition controls the output of two 7-5 MVA 
station transformers and eight outgoing feeders. 


The main contractors for the construction and equipment 
of the station were Holland and Hannen and Cubitts Limited, 
London, S.W.1, foundations and building superstructure; 
Horseley Bridge and Thomas Piggott Limited, Tipton, Staffs.; 
Structural steelwork; Film Cooling Towers (1925) Limited, 
Brentford, cooling towers; International Combustion Limited, 
London, boilers, pulverised fuel equipment and auxiliary plant; 
General Electric Company, Limited, London, turbo-alternators 
and generator transformers; Hick, Hargreaves and Company, 
Limited, Bolton, condensers and feed heaters; Simon-Carves 
Limited, Stockport, coal handling plant; Babcock and Wilcox 
Limited, London, ash and dust handling plant; Sulzer Brothers 
(London) Limited, boiler feed pumps; English Electric Company, 
Limited, London, main and auxiliary switchgear and station 
transformers. 


POWER SIGNALLING AT ST. PANCRAS 


For some time the London Midland Region of 
British Railways has had in hand the re-signalling 
of the old Midland Railway main line from 
St. Pancras terminus to Carlton Road Junction. 
Some of the work, including a new signalbox at 
Dock Junction, was completed during 1956. 
The two signalboxes at St. Pancras containing 
some 200 levers in very old locking frames 
with another at Cambridge Street, were replaced 
by a single one of relay interlocking type working 
on the route-setting principle. The 205 route 
switches, with the 33 point switches provided 
for individual point operation in emergency, are 
mounted on a console, with large illuminated 
diagram, on which 64 track sections are indicated, 
mounted behind it and supplemented by train 
describers, telephones and other ancillary 
equipment. It suffices to turn a single route 
switch to operate all the points requiring to be 





reversed for a movement and, when they and 
any others not requiring to move have been 
proved to be in the correct position and locked, 
to clear the revalent signal. 

The signalbox is of the most modern design, 
with excellent lookout all round and every 
provision for the comfort of the staff and linemen. 
The relay room contains 1,400 plug-in type 
relays which provide for full track, approach 
and sectional release locking, “ calling-on ” 
and other controls, designed to ensure maximum 
flexibility of operation. Attached is a power 
house containing a standby Diesel-alternator set. 

The signalbox, with adjacent accommodation, 
was built by Charles Booth (Contractors) 
Limited. The main signalling contractors were 
the Westinghouse Brake and Signal Company, 
Limited. Standard Telephones and Cables 
Limited supplied the train describers. 
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CEMENT WITH LESS FUEL 


The Semi-Dry Process at Cauldon 


The latest cement works of the Blue Circle 
Group of Companies, at Cauldon Low, in 
North Staffordshire, about 15 miles from Stoke- 
on-Trent, operates by the semi-dry process and 
is the first works of its kind in this country. By 
the use of this process economies of as much 
as 40 per cent. in kiln fuel are possible as com- 
pared with the wet process. In the latter process 
the limestone or chalk and clay or shale, which 
contain a high percentage of water when 
quarried, are mixed together and proportioned 
with a moisture content of approximately 40 
per cent., and introduced into the kiln as slurry. 
In the dry process at Cauldon the raw materials, 
which do not contain so much moisture when 
quarried, are introduced into the kiln correctly 
proportioned but mixed in the form of nodules 
which contain only 12 to 14 per cent. moisture. 
Cauldon Low works, which were officially 
opened on September 27 by Mr. Hugh Molson, 
M.P., Minister of Works, were built at a cost 
of approximately £34 million, and will have an 
annual output of 200,000 tons, the marketing of 
which is being handled by G. and T. Earle 
Limited and the Cement Marketing Company, 
Limited. Provision has been made in the design 
of the works for expansion from the present 
single-kiln layout by the addition of a second 
kiln, and possibly a third. Certain sections of 
the plant are already capable of working on a 
double-kiln basis, and space has been !cfit, where 
necessary, for the installation of additional 
equipment. 

The design of the works was carried out by 
the Associated Portland Cement Manufacturers, 
Limited, and G. and T. Earle Limited, with 
Oscar Faber and Partners as civil engineering 
consultants, and the principal civil engineering 
contractors were George Wimpey and Company, 
Limited. Site clearance and the construction of 
roads and paving were undertaken by Sir Alfred 
McAlpine and Son, Limited, the contractors for 
the reinforced concrete chimney were Bierrum 
and Partners, Limited, and piling for the office 
block and loading building was carried out by 
Simplex Piling Limited. Fabricated steelwork 
was supvlicd by Redpath Brown Limited, 
Techno Commercial Limited, and Wright Ander- 
son and Company, Limited. Frank Hancock 
(1939) Limited were responsible for electrical 
installations. 

The principal raw materials for cement manu- 
facture are available close to the site, and 
quarries have been opened for working the 
shale, which is of carboniferous age, and the 
carboniferous limestone which dips beneath 
the shale in the works area. These materials are 
used in the proportion of about 4 parts of lime- 
stone to | of shale, and | to 14 per cent. of iron 
oxide, delivered to the works by road transport, 
is added during the preparation of the materials. 

Limestone is won by drilling and blasting, and 
loaded by a Ransomes and Rapier 24 cubic yard 
electric face shovel into three Foden Diesel 
dumpers, each of 9 cubic yards capacity, for the 
short haul to the crushing plant. This is housed 
in a massive reinforced-concrete building with 
its intake at quarry floor level, and is planned to 
deal ultimately with 450 tons per hour. The 
primary crusher and its ancillaries are already 
capable of this output, but as only half the dual 
secondary crushing plant has so far been installed, 
the output is at present limited to 225 tons per 
hour. Stone is tipped from the dumpers into a 
large reception hopper, from which a Fraser 
and Chalmers pan feeder discharges it into a 
42 in. gyratory crusher, capable of reducing the 
stone from 36 in. to6in. This, in turn, delivers 
to a 42 in. belt conveyor rising to the top of a 
70 ton surge bunker. From here a Locker 
vibrating feeder extracts the stone on to a 


36 in. belt conveyor feeding the secondary 
crusher, a 5 ft. 6 in. Symons cone machine, which 
is protected against tramp iron by a magnetic 
pulley at the end of the conveyor. Both 
crushers were manufactured by the Fraser and 
Chalmers Engineering Works for the Nordberg 
Manufacturing Company, Limited. 

Stone of minus 14 in. leaves the secondary 
crusher via a double-deck Symons screen, the 
oversize returning to the 42 in. belt conveyor for 
re-crushing, while the fines pass to a 36 in. belt 
conveyor, 1,500 ft. long, leading to a limestone 
storage bunker with a total capacity of 6,000 
tons. Here the crushed stone is discharged into 
one of four compartments in the bunker by a 
travelling tipper. All the limestone conveyors 
were made by Mavor and Coulson Limited, and 
the Symons screens were manufactured for the 
Nordberg Company by Stothert and Pitt 
Limited. A Visco Beth dust collection plant, 
of 13,500 cub. ft. per minute capacity, is installed 
in the crusher building to vent the stone crusher 
and chutes. 

Shale is worked by a Ruston Bucyrus 14 cub. 
yd. electric shovel and dumped into a movable 
hopper, which feeds it to a 48 in. belt feeder 
and so to the first of two 36 in. field belt con- 
veyors. From here it passes to a permanent 
36 in. belt conveyor delivering to the crushing 
plant reception hopper. A Goring-Kerr elec- 
tronic metal detector is fitted to the last conveyor 
to stop it and sound an alarm if a piece of metal, 
ferrous or non-ferrous, should get into the shale 
stream. 
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A 54 in. steel plate apron feeder passes the 
shale from the hopper to a “ Dixie” hammer 
mill, with moving breakers and back plates, 
It has a crushing capacity of 150 tons per hour. 
reducing the shale from 12 in. to minus } in., 
and will accept occasional lumps of up to 30 in. 
Crushed shale is discharged to a 60 in. flat belt 
conveyor, which also collects droppings from the 


apron feeder, and discharges to a 24 in. troughed . 


belt conveyor rising to the top of the shale store. 
Here the material is distributed by a reversible 
shuttle conveyor. The whole of the shale 
conveying equipment was made by Hugh Wood 
and Company, Limited, and the reception hopper, 
apron feeder and hammer mill were of Fraser 
and Chalmers manufacture. After being deposit- 
ed by the shuttle conveyor the shale is spread 
and trimmed by a Carruthers overhead electric 
travelling crane with a grab of 4 tons “ payload ” 
capacity. This crane also serves the gypsum 
and iron oxide stores. 


GRINDING AND BLENDING 


The raw materials are dried and ground in a 
modern development of the air-swept edge-runner 
mill, the product being recovered in a combined 
mechanical and electrostatic collector. There 
are two separate grinding units, which can be 
operated independently; each consists of a 
feeding, grinding and collecting group of equip- 
ment. Shale is extracted from the bunker by a 
Newell 36 in. apron feeder, limestone is handled 
by two Locker “* Waytrol” vibratory feeders, 
and iron oxide is extracted from the bunker by 
a small version of the shale apron feeder. All 
these feeders discharge to a 20 in. belt conveyor, 
which delivers the materials to an elevated feed 
hopper of 34 tons capacity. This hopper is 
supported at one side by a Budenberg hydraulic 
load cell, which is connected to a gauge calibrated 
in tons, to show the hopper contents. Adjust- 
able contacts on the gauge provide for the auto- 
matic starting and stopping of the four feeders 
as required to maintain 
the level of the material 
in the hopper sufficiently 
high to ensure adequate 
sealing of the feed to the 
mill against the high 
suction within. 

Twin vibratory feeders 
supplied with the mill 
extract materials from 
the feed hopper, the 
amplitude of the feeders 
being regulated by the 
suction conditions with- 
in the mill. Each of 
the two mills, designed 
by Dipl. Ing. Max Berz, 
and of Pfeiffer manufac- 
ture, is 28 ft. high and 
15 ft. diameter at its 
base, and will dry and 
grind 35 to 40 tons per 
hour to 6 per cent. 
residue on 170 mesh. 
Hot air for each mill is 
supplied by a separately- 
fired pulverised fuel fur- 
nace, made by Alfred 
Herbert Limited, and 
taking its fuel from the 
kiln fuel preparation 
plant,g the fuel being 
blown through approxi- 
mately 270 ft. of 9 in. 
pipe. Fuel consumed 
at the mills is aproxi- 
mately 24 per cent. stan- 
dard coal toclinker when 
grinding limestone at 
5 per cent. moisture and 
shale at 20 per cent. 

Fine meal produced 
in the mill is drawn 


Fig. 1 Cauldon Low cement works operate at present as a single-kiln upwards through an in- 
plant, but provision has been made for the installation of a second, and  tegral classifier, which 
possibly a third, kiln. The principal raw materials, limestone and shale, rejects the oversize, and 


come by belt conveyor from adjacent quarries. 


the fines pass to a. 
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Davidson mechanical pre-collector which, posi- 
tioned immediately before a Sturtevant electro- 
Static precipitator, reduces the dust burden from 
263 grains per cub. ft. to about a fifth of that 
value. The combined unit, which has an 
efficiency of 99-9 per cent., handles 44,000 cub. ft. 
per minute at 160 deg. F., under suction from a 
350 h.p. Musgrave fan. 

The dried and ground meal falls into hoppers 
below the two grinding units, and is conveyed 
by 24 in. Barry, Henry and Cook screw conveyors 
to a single 13 in. Redler conveyor rising to feed 
the intake hopper of a 10 in. Fuller Kinyon 
pump; this delivers the meal through an 8 in. 
pipe to the top of the blending and storage plant. 
A Fuller continuous sampler is included in the 
pipeline. The blending and _ storage plant 
comprises a pair of welded steel silos, 29 ft. 
in diameter by 38 ft. 6 in. high, supported on 
specia! grillages on top of a group of four 
reinforced concrete silos each 29 ft. internal 
diameter and 37 ft. high. Each silo has a 
nominal capacity of 560 tons, which represents 





Fig. 3 (right) Extensive use is made of pneumatic transport for materials. 
The pipelines leading to the cement silos can be seen here. Cement is 
packed in the building on the left. 


the output of the two grinding units over an 
8-hour shift. 

Fuller quadrant blending equipment is provided 
in the blending silos, compressed air being 
supplied by two Hick, Hargreaves rotary com- 
pressors. A set of four Davy and United 
Engineering load cells, beneath each blending 
unit, gives a continuous indication of the weight 
of the contents. Meal is delivered to the top of 
the silos through a motorised valve which can 
be set to deliver to either silo or to share the feed 
between the two by changing constantly at pre-set 
intervals. After blending, the meal is discharged 
by a Fuller-Huron Airslide system to one or 
more of the silos below; these in turn are dis- 
charged by -a further set of Airslides which 
deliver to two 10 in. Fuller Kinyon pumps, one 
being normally in use while the other is in 
reserve. The blending system, Airslides and 
pumping equipment were supplied by Constantin 
(Engineers) Limited while Stewarts and Lloyds 
Limited were responsible for the air and meal 
pipelines. 


FIRING 


From the storage silos the meal passes through 
screw conveyors and elevators to a granulating 
plant supplied by Polysius Limited. This 
consists of two rotating dish-type granulators, 
12 ft. in diameter by 3 ft. deep, set at an angle 
which can be varied widely, and fed from dual 
Star feeders. A sieving screw is located between 
the feeders and the silos. At the granulators 
a water spray from Plenty variable positive 
displacement pumps damps the meal sufficiently 
to enable it to form good nodules. The pumps 


are coupled to the variable-speed drive of the 
Star feeders, and thus deliver water in proportion 
to the quantity of meal; the actual quantity can 
be varied as required by adjustment of the 
pumps. 

Nodules from the granulators fall to a Polysius 
double-pass Lepol grate, 13 ft. wide and 71 ft. 
centres between head and tail shafts, where 
drying and partial calcination take place. Two 
Keith Blackman 80 in. induced-draught fans 
are provided for dealing with the kiln gases. 
The first of these fans draws gases from the first 
grate pass through a set of six cyclones for 
extraction of clinker dust, and returns them to 
the grate for the second pass. The second fan is 
located between the electrostatic precipitator 
and the 250 ft. high reinforced-concrete chimney. 
Dust from the cyclones and riddlings from the 
grate are taken by screw and drag-chain con- 
veyors and elevators to the kiln feed chute or 
to the boots of the meal elevators. 

The rotary kiln, constructed by Vickers- 
Armstrongs (Engineers) Limited, is 152 ft. long 


and 12 ft. 6 in. inside shell diameter. It is 
carried on three tyres and driven through the 
tyre nearest to the grate by a Laurence Scott 
variable speed motor of 90 h.p. and a Power 
Plant triple-reduction spur gearbox. The firing 
hood, nose ring and seal were supplied by 
Polysius Limited, in conjunction with their 
firing equipment. The kiln output is 500 tons 
per day, and the standard coal consumption to 
clinker 14 per cent. 

Clinker is discharged from the kiln to a Fuller 
double-pass grate-type cooler, 7 ft. wide and 
44 ft. long, which, together with its clinker 
breaker, was manufactured under licence by 
Vickers-Armstrongs (Engineers) Limited. Cool- 
ing air is circulated by two Keith Blackman 65 in. 
fans, one for cold air and the other for re- 
circulating for the second pass. The cooler, 
which has a variable-speed bed drive, will cool 
700 tons of clinker per day down to 170 deg. F. 
Clinker from the cooler discharge is conveyed 
by a drag chain conveyor supplied by Constantin 
(Engineers) Limited, which also collects the fines 
falling through the grate apertures; this conveyor 
delivers to a Clarke Chapman troughed con- 
veyor which rises to discharge to a pair of Redler 
conveyors distributing over an 8,000 ton clinker 
store. 

Coal for kiln firing is delivered by road to 
a covered coal store of 3,000 tons capacity and 
bulldozed as required to a ground level hopper 
feeding a 20 in. troughed belt conveyor. This 
takes it to a Kennedy 30 in. by 28 in. double-roll 
crusher, capable of dealing with 60 tons per hour 
to } in. A bucket elevator, a further troughed 
belt conveyor and a flat belt conveyor deliver 
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crushed coal to a raw coal bunker of 250 tons 
capacity. The coal handling plant was supplied 
by Crushing and Screening Engineering Limited. 

A drag link feeder extracts the coal from the 
bunker and delivers it to the coal mill, which is 
a smaller version of the meai grinders, differing, 
however, in the fact that its classifier is static, 
while that on the meal mill is of the ** Whizzer ” 
type. An output of 54 tons per hour at 12 per 
cent. on 170 mesh is provided by the mill. 
Hot air for the coal mill is taken from a port in 
the Fuller cooler. Ground coal is drawn from 
the mill by a Keith Blackman 48 in. fan, handling 
11,000 cub. ft. of air per minute at 180 deg. F. 
and 33 in. w.g. This delivers to two six- 
compartment filter units. Pulverised fuel col- 
lected in the filters passes via two rotary feeders 
and a screw conveyor to a pair of 30-ton hoppers, 
one for kiln fuel and the other for supplying the 
mill furnaces. The kiln hopper is supported on 
three Elliott load cells, so that coal consumption 
can be checked. Each hopper discharges to a 
smaller, constant-level feed hopper through 


Fig. 2 (left) A very important feature of the works is that they operate on 
the semi-dry process, meal for calcining being fed in the form of nodules 
instead of slurry. The two granulators forming the nodules are seen here. 








a twin-screw extractor which is controlled by a 
pair of Fuller level indicators. Coal for the kiln 
passes from the feed hopper to the firing pipe 
through a rotary feeder with a Carter variable- 
speed drive; air is supplied by a 54 in. Keith 
Blackman fan. Fuel for the two mill furnaces 
is dealt with by Herbert-Redler- feeders, and 
blown to the firing nozzles by Pochin fans. 


GRINDING AND PACKING 


At the grinding stage a further material, 
gypsum, joins the clinker. It is delivered to the 
works by road transport and kept in a store 
with a capacity of 1,170 tons. Clinker and 
gypsum are extracted from the stores by belt 
feeders and taken to the grinding mill inlets by 
a 20 in. belt conveyor. Feeders and conveyor 
were supplied by the Hepburn Conveyor Com- 
pany, Limited. They feed two 45 ft. by 
8 ft. 44 in. inside diameter Vickers-Armstrongs 
ball mills, driven at 20-5 r.p.m. by 1,200 h.p. 
B.T.H. motors through double-helical reduction 
gearboxes supplied by Turbine Gears Limited. 
Each mill has a normal capacity of 30 tons per 
hour. Cement leaving the mills passes over 
Hummer vibratory screens and is delivered to 
the cement silos by 7 in. Fuller Kinyon pumps. 
The pumps, compressors and two-way valves in 
this part of the plant were supplied by Constantin 
(Engineers) Limited. Each mill is vented by a 
Visco Beth dust collector with a capacity of 
5,000 cub. ft. of air per minute at 180 deg. F. 

The four reinforced-concrete silos each have 
a capacity of 1,250 tons. Cement is extracted 
by Airslides, which deliver to two 24 in. screw 
conveyors. These, in turn, discharge to two 
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Barry, Henry and Cook elevators in the packer 
building, which is designed to house two F. L. 
Smidth “ Fluxo” 12-spout packers. Only one 
packer is installed at present, and the second 
elevator is used to serve the bulk-loading plant. 
The elevator supplying the packer delivers to a 
rotary screen and the cement passes via a 
pneumatic feeder to the Fluxo machine, which 
fills valved multi-wall paper sacks at the rate of 
120 tons per hour. A laminated conveyor 
takes filled sacks to a 36 in. flat belt conveyor 
which runs at right angles to three Boby retract- 
able conveyors used for lorry loading. Throw-off 
knives enable any one of the three lorry-loading 
conveyors to be used as required. If any bag 
should burst it is discharged over the end of the 
flat conveyor to a hopper, where the cement is 
separated from the paper, and returned to the 
silos by a 3 in. Fuller Kinyon pump. A Darnley 
Taylor dust filter plant, of 6,800 cub. ft. per 
minute capacity, vents the packer and its 
auxiliaries, and a Sturtevant vacuum plant is 


MIXED-POWER 


NAVAL INTERCEPTOR 


Shown in the accompanying illustration is a 
model of the S-R.177 high-altitude supersonic 
mixed-power naval interceptor aircraft, of which, 
it has been officially announced recently, Saun- 
ders-Roe Limited, East Cowes, are constructing a 
number of prototypes for the Ministry of Supply. 

The S-R.177 is a development of the S-R.53 
mixed-power aircraft which was shown in 
public for the first time at Farnborough this 
year (ENGINEERING, September 13, page 350). 
It is a somewhat larger aircraft, carrying a 
comprehensive search and interception radar 
system and armed with air-to-air guided missiles 
—Firestreaks, or possibly a development of them. 
It is powered by a de Havilland Gyron Junior 
turbojet and a de Havilland Spectre fully- 
variable thrust rocket engine. The S-R.53, 
it may be recalled, also is fitted with a Spectre 
rocket, but the jet-engine portion of the power 
plant is an Armstrong Siddeley Viper, of very 
much lower thrust rating than the Gyron (the 
first of the Gyron series has a static thrust of 
7,000 Ib.). In the S-R.53, the Viper was mounted 
above the Spectre, but reference to the illustration 
of the model S-R.177 suggests that, in the later 
aircraft, the turbojet occupies the lower position. 

The S-R.177 is stated to be able to climb very 
rapidly to high stratospheric altitude and to 
accelerate rapidly to speeds greater than Mach 2; 


provided, with several suction points for general 
cleaning. 

Bulk cement from the second elevator in the 
packer building passes through the rotary screen 
and thence via a series of 24 in. screw conveyors 
to two 90 ton bulk loading hoppers. Road 
vehicles are loaded from these by means of 
Airslides, dust extraction being provided by a 
Spencer Halstead unit of 2,000 cub. ft. per 
minute rating. Lorries can be filled at a rate 
of about one ton per minute. 

Power for the works is taken from the national 
grid at 33 kV and stepped down to 3-3 kV by 
two 4,000 kVA Metropolitan-Vickers trans- 
formers. These serve the electrical plant, which 
has an installed h.p. of 9,500, and an estimated 
total demand of 4,600 kVA. There are four 
heavy load areas in the works; the limestone 
crushing plant, raw mills, kiln plant and cement 
mills, and at each of these points a 3-3 kV sub- 
station is provided, together with the necessary 
switchgear. All the motors up to 90 h.p. 


Model of the S-R.177 
naval all-weather fighter, 
which is powered by 
turbojet and 
Spectre rocket engine. 


Gyron 


the rocket engine provides an excess of power, 
conferring on the aircraft a high degree of 
manoeuvrability at extreme height. In .cruising 
on the turbojet alone, the aircraft is said to have 
a range equal to, or better than, existing types 
of all-weather interceptor. Owing to its rocket 
engine, and the low landing weight which is a 
corollary of the voracious rocket, the S-R.177 
can operate from short runways and tactical 
airstrips, and thus is suitable for other military 
réles such as tactical support. 


CORRECTING LEAD SCREWS 
A Service for the Trade 


Intended primarily for final correction of their 
own turbine gear-hobbing machine feed-screws, 
a high-precision screw-thread corrector lathe 
designed and built by Craven Brothers (Man- 
chester) Limited, Vauxhall Works, Reddish, 
Stockport, is also available for correction of 
screws made by other manufacturers. Work on 
such screws is undertaken on a fixed hourly basis, 
an extra charge being made for any support 
bushes or other equipment which may be 
necessary. 

The lathe is installed in a separate temperature- 
controlled room at Vauxhall Works. It is 
capable of cutting screws up to 6} in. diameter 
and 11 ft. long over the screwed section to within 
the limits laid down by British Standard Specifica- 
tion No. 1498/1954. The specification permits 
a maximum departure from true design pitch 
(as measured between corresponding points on 
any two thread flanks in the same axial plane, 
and on the same side of the axis) of 0-0003 in. 
when the measured length does not exceed 6 in. 
If the measured length is greater than 6 in. but 
less than 12 in. the allowance is 0-0005 in., and 
for screws longer than 12 in. and under 36 in. 
the figure is 0-0007 in. 





Screws are cut in a first-class production lathe 
and brought to the special machine for final 
correction. The machine is of the simplest 
possible construction, with a motor-driven head- 
stock and a long saddle, traversed by a covered 
lead screw running in an oil bath. The thread 
can be measured in position after cutting, and 
the corrector mechanism adjusted directly to 
gauge readings. It is also possible to correct 
the lathe motion before placing the screw in 
position, by observation of a Watts precision 
line standard in the bed. This is done through a 
microscope attached to the tool slide, the 
observation being taken in conjunction with the 
use of an auto-collimator and optical polygon 
for rotational setting of the spindle. 

Correction is applied to the tool motion by 
longitudinal movement of an intermediate slide 
on the saddle, being obtained from the setting 
of a flexible corrector bar supported on brackets 
with fine screw adjustment. Undulations in the 
bar setting are converted into the required longi- 
tudinal motion of the intermediate slide through 
a 50 to | lever system. Additional mechanism, 
acting through the same lever system, can be set 
to compensate for any cyclic errors. The cor- 
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are standardised and of Crompton Parkinson 
manufacture; larger motors are of English 
Electric, Metropolitan-Vickers and B.T.H. make, 
with the exception that all variable speed machines 
are Laurence Scott N-S type. The H.T. switch- 
gear was made by Reyrolle, the 415 volt contactor 
gear by Baldwin and Francis, and the hand- 
operated switchgear is of Ellison manufacture. 
Sequence control has been adopted to a large 
extent in the switching arrangements. 

The plant is very well equipped with instru- 
ments, which serve the double purpose of 
enabling close control to be exercised over manu- 
facturing and providing data on the semi- 
dry process which can be recorded for possible 
future use in extensions or at new works. 

As the works stand in an area of considerable 
scenic attraction, and near to a National Park, 
care has been taken to render the layout as 
attractive as possible, and an extensive land- 
scaping programme is in hand to improve the 
appearance even further. 





SURFACE PLATE 
STANDARD 


British Standard 817: 1957, deals with cast-iron 
and granite surface plates as are used for marking- 
out and inspection. The standard is divided 
into two sections, one dealing with cast iron, 
and the other with granite plates. It was 
originally published in 1938, and this is the 
first revision. Surface plates form an extremely 
important item in the ordinary production shop, 
because on their accuracy depends the accuracy 
of the marking-out and therefore of the position 
of the final drillings and machining. Cast-iron 
plates are divided into grades A and B, grade A 
being for sizes up to and including 6 ft. by 4 ft., 
and grade B up to 12 ft. by 6 ft. The standard 
of accuracy required varies slightly for the two 
sizes. Granite plates are not so divided, but the 
departure from flatness is given for all sizes from 
6 in. by 4 in. to 12 ft. by 6 ft. Notes are given on 
the protection of both types of plate against 
damage and corrosion. 





recting operation is carried out on each thread 
flank independently. 

After making a correcting traverse the toolbox 
is removed and a precision measuring head is 
fixed in its place. This has a stylus which con- 
tacts the thread flank under constant spring 
pressure, and indicates on a dial gauge reading 
to 0-006005 in. Observation of the gauge in 
comparison with microscope readings of the line 
standard in the bed gives a true indication of the 
thread pitch condition at any point along the 
screw. Further adjustment of the corrector can 
be made if necessary, and a second cut can be 
taken along the thread flank. When the required 
degree of accuracy has been achieved, the pro- 
cedure is repeated on the opposite flank of the 
thread. 
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Atomic Review 


In The Swim 


BE“ satellites and thermonuclear fusion 
experiments share the common character- 
istics of being urgent, secret, and expensive. 
To anyone not actively working on such projects 
the whole set-up is like an underwater swimming 
race in the dark. Occasionally a participant 
surfaces and loudly announces himself to be in 
front. Sometimes an entrant stays under so 
long that it seems that he must have drowned. 
The whole business is surrounded with un- 
certainty and speculation. 

Russia's big shout in the thermonuclear race 
came in April last year when Academician 
Kurchatov chose Harwell as a suitable place 
from which to release the results of Soviet 
experiments. About a year later Britain and 
America surfaced and remarked that they had 
been in the race for some time. 


Fusion Perspective 


All three countries have been experimenting 
with high current discharges in deuterium. 
America and Russia have both used very high 
currents and have produced high neutron 
fluxes from their discharges. Unfortunately, 
the high fluxes appear to arise as a result of high 
transient voltages occurring in discharge in- 
stabilities, rather than as a result of thermo- 
nuclear reactions. In Britain somewhat lower 
currents have been used and lower neutron 
yields obtained, but the neutrons have, in some 
respects, thermonuclear properties. No signifi- 
cant conclusions can be drawn about the 
positions in the race from the published results, 
since each country has revealed only a small 
part of its progress. Some details of a British 
series of experiments are given below. 

The text of the lecture given by Academician 
I. V. Kurchatov was printed in ENGINEERING, 


Vol. 181, p. 522 (1956). Photographs and a 
brief description of early American experiments 
were included in the Atomic Review of August 2, 
1957. At Los Alamos, experiments were being 
made with straight tube discharges. One of the 
equipments, the Columbus, had been used to 
study pinches in rare gases. A typical discharge 
using argon gas at 30 microns pressure had the 
following properties: pinch current approx- 
imately 6 10* ampere, voltage gradient 
250 volts per cm., time to first contraction 
3 microsec., tube diameter 8 cm. An electrode- 
less pre-excitation discharge was provided by 
coupling a 27 Mc/s oscillator to the tube through 
a copper helix. 

The pinch was of short duration so that 
instabilities had insufficient time to develop 
large amplitudes. When such discharges were 
studied by a spectrograph equipped for time 
resolutions, a progressive broadening of spectral 
lines was observed during formation of the pinch. 
For more energetic discharges in hydrogen and 
deuterium, at currents greater than 10° amperes, 
the lines in the visible spectrum disappeared and 
were replaced by the emission of a continuum 
(continuous spectrum). 

It was possible to produce deuteron-deuteron 
reactions at rates up to 10~'* per sec. for durations 
of about 10-7 sec. with the equipment but the 
neutrons had a marked anisotropy in their 
energy distribution which indicated that they 
were not of thermonuclear origin. 

In a paper, “ The Pinch Effect,” by J. L. 
Tuck et al, of the Los Alamos Laboratory 
(Journal of Applied Physics, May, 1957), the 
authors remark on the duration of the pinch in 
their experiments: ‘* The short duration of the 
confinement in the pinch reported in the fore- 
going experiment arises from the instability of 


NEUTRON EMISSION IN HIGH CURRENT GAS DISCHARGES 
By H. A. B. Bodin, B.sc., and J. A. Reynolds, B.Sc., PH.D. 


In this paper a brief account is given of some of 
the work being done at A.W.R.E., Aldermaston, 
into the properties of high-current transient 
discharges in deuterium gas. Neutron yields of 
the order of 10° were detected, showing that the 
following nuclear reaction occurred :— 


D+D= He +n” 


This indicates that high energy deuterium ions 
were present in the discharge although the 
mechanism by which they were produced is not 
yet clear. Two explanations will be considered. 
The first is that a large number of ions were 
heated in the discharge to thermonuclear tem- 
peratures of a few hundred electron volts, and the 
other is concerned with a non-random motion 
produced by accelerating electric fields arising 
from instabilities in the discharge. 

In our experiments the gas in the discharge tube 
was initially at a pressure of 20 to 50 microns 
of mercury, and, under these conditions the 
current starts to flow at the tube walls owing to 
skin effect. 

However, the magnetic field produced by the 
current quickly drives the conducting sheath of 
ionised gas radially towards the tube axis to form 
a pinch discharge, and the work done on the gas 
causes a large increase in temperature and 
pressure. From simple pressure balance con- 
siderations it can be shown that under equili- 
brium conditions, the final temperature would 
be given by:— 


eg =2k(N,T, + N; Tj) 
where 

I = current in e.m.u. 

k = Boltzmann’s constant 


N,, Nj = sae 2 and ion density per cm. 
re) 
T,, T; = electron and ion temperature. 


For example, a current of 3 = 10° amperes 
in a tube of radius 7-5 cm. with an initial gas 
pressure of 30 », would give a temperature of 
~ 400 eV—enough to produce an appreciable 
thermonuclear reaction in deuterium. 

In the second process which can lead to the 
production of neutrons from a plasma, deuterons 
are axially accelerated by high electric fields set 
up in the pinch. These are due to instabilities 
which grow rapidly in the plasma. 

The first instability mode to occur is one in 
which the plasma develops necks along its 
length. These necks cause a large local rate of 
increase in inductance, which causes a potential, 


VV =I si to be developed across the neck. 
This explanation was first proposed by Colgate! 
who found that very small neck diameters were 
required to explain his results. Instability 
neutrons have also been observed by Artsimo- 
vitch? in Russia and Tuck* in America. In 
general the yield of instability neutrons is of the 
order of 10’ to 10° at a current of around 150 kA. 
This is much greater than one would expect on 
thermonuclear grounds for this current. Other 
experimental properties of this neutron radiation 
not expected on a thermonuclear basis were that 
a small axial magnetic field (~ 100 gauss) and 
a very small amount of impurity (e.g., 0-05 per 
cent.) would quench the yield. 

The unequivocal way of differentiating between 
the two methods of neutron production would 
be to measure the angular distribution of neutron 
energy about the tube by, say, proton recoil 
tracks in a photographic emulsion. The thermo- 
nuclear neutron energy distribution should be 
isotropic whereas the instability neutron energy 
should show an anisotropy in the direction of the 
accelerating field acting on the deuterium ions. 


October 25, 1957 ENGINEERING 


the pinch. This is a serious obstacle to the 
production of truly thermonuclear reactions and 
a postiori to the development of energetically 
profitable ones. For this reason, over the last 
few years, studies of the pinch effect at this 
laboratory have been concentrated on the under- 
standing of the pinch-effect instabilities with a 
view to their elimination. For example, longi- 
tudinal magnetic fields have strong stabilising 
effects for small wavelengths, while gas motions 
of the pinch towards the wall are resisted if 
the wall is made conducting.” 

In Atomic Review of October 11 we gave 
brief details of Aldermaston equipment and 
experiments as described at the Physical Society 
conference on plasma and atomic physics. Our 
description was brief and did less than justice 
to the work carried out. In general, the report 
of the results obtained with neutron experiments 
was confusing as the results and suggested 
interpretations of other workers were given as 
if they pertained to the Aldermaston equipment, 
when in fact these experiments suggested possible 
differences in the behaviour of the neutron 
radiation observed, compared with neutrons 
produced elsewhere. We are therefore re- 
producing the paper presented by Mr. H. A. B. 
Bodin and Dr. J. A. Reynolds in full. 


Fig. 1 The large peak in this typical scintillation 
trace (8 microsecs long) is caused by neutrons 
arriving at the counter. The smaller pulses— 
each equivalent to about 10° neutrons emitted 
from this discharge—are due to cadmium capture. 
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Fig. 2 In 1 per cent. of the discharges larze 
bursts of about 10° neutrons were observed. 
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Fig. 3. The current and voltage variation during 
a discharge may be compared with neutron yield, 
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The high-current gas discharge was produced 
in a straight quartz tube 28 cm. long and 15 cm. 
in diameter, by a bank of condensers. In order 
to achieve the maximum rate of rise of currents 
the condenser bank was designed to have a very 
low inductance. This was accomplished by 
using a system of multiple switches, a separate 
switch being used for each condenser in the 
bank. Thus the total switch inductance was 
reduced by the number of condensers used. A 
prototype bank of 120 microfarads capacity was 
constructed to test the principles used in trigger- 
ing the switches simultaneously; it had a very 
low self inductance of 10 milli-microhenries, 
and on short circuit gave a current of 10° 
amperes. It was very flexible and could be 
operated at any voltage from | to 10 kV. 


Pinches in Deuterium 


Within the first few firings in deuterium, 
neutrons were observed. The yield was erratic, 
generally being about 10° per burst, plus or 
minus an order of magnitude. The neutrons 
were detected by means of a cadmium-plated 
liquid scintillation counter, the timing of the 
burst was determined by a prompt pulse and 
subsequent pulses produced by the capture of 
thermalised neutrons in the cadmium were used 
to estimate the total neutron yield. Fig. 1 
shows a typical scintillation counter trace 
(8 sec. long). The small pulse, about 2-5 u sec. 
along the trace, is interference caused by the bank 
when the voltage was applied to the tube. The 
large peak is caused by the neutrons arriving 
at the counter, and the smaller peaks following 
are due to cadmium capture. When solid angle 
and counter efficiency are taken into considera- 
tion, each of the smaller pulses is equivalent to 
about 10* neutrons emitted from the discharge. 
Fig. 2 shows a much larger burst—about 10°. 
Such large bursts occurred in about 1 per cent. 
of the discharges and on two occasions were 
accompanied by a sharp voltage spike. They 
were not repeatable. Fig. 3(a) shows a plot of 
the current waveform measured by a magnetic 
pick-up loop, the output of which was integrated 
electrically and amplified before being fed to 
the oscilloscope. 

The simple picture of a pinched discharge in 
a straight tube is complicated by the fact that 
during the initial pinch a shock front is produced 
which precedes the current sheath. A theoretical 
analysis shows that the shock is reflected at the 
tube axis and goes out to meet the oncoming 
current sheath. The sheath motion is momen- 
tarily reversed and then continues inwards, 
forming another shock front. Thus a succession 
of bounces is caused which is slowly damped 
out. Evidence for such pinches is shown on the 
current waveform by the dips in the curve which 
are caused by the increased inductance of the 
discharge. Actually, the pinch occurs just after 
me current dip because the potential across the 
tube, 


d dl dL 
Vv ane) La + lo 
di sdb ; 
= - 0 at a pinch) 


is not zero, and the pinches occur a few milli- 
microseconds after the current dips. 

Fig. 3(c) — the voltage waveform and 

‘ I 
Fig. 3(b) the dt 
unintegrated output from the pick-up loop. 
It showed large variations as the discharge 
pinched in and out, and was the most sensitive 
way of following the motion of the plasma. 
The voltage waveform did not vary much with 
the pinch oscillations because the bank inductance 
was very low compared with the discharge 
inductance. 

In Fig. 3 the curves are plotted together for 
comparison with the neutron burst. This 
particular discharge was in deuterium at an 


waveform. The latter was the 


ee I 
initial pressure of 30 microns. The initial a 
of 4-5 x 10" amperes per sec. is off the graph; 


dl 
dt falls as the current rises and the pinch con- 


tracts, and shows a sharp reversal and peak 
when the first shock wave reaches the imploding 
sheath. These curves are typical in form, 
although the detail varied from discharge to 
discharge after the second bounce. 

The bottom curve, Fig. 3(d), shows the prompt 
neutron pulse. In this case it started at a 
current of 210 kA and lasted about0-5y sec. In 
80 per cent. of the discharges a neutron pulse 
occurred at around the third pinch, although 
in some cases a smaller pulse also occurred at 
the time of second pinch, when the current was 
170 kA: neutrons were occasionally emitted 
after the third pinch. 


Variation of Neutron Yield 


When the neutrons were emitted from the 
discharge it was assumed that they were of 
instability origin, similar to those reported by 
Artsimovitch and Colgate. The neutron yield 
in our experiments was considerably lower, by 
two to three orders of magnitude, but this may 
have been due to slightly different experimental 
conditions. However, further measurements 
showed that there is possibly some difference 
between the properties of our neutrons and those 
due to instabilities. Unfortunately, the use of 
photographic emulsions to measure the neutron 
energy was not practicable owing to the low 
yields, so we have investigated some of the other 
properties in the hope of throwing light, in- 
directly, on their mode of origin. 


Current Dependence 


Firstly, it was important to see if the yield was 
consistent with the current at the time of the 
neutron pulse. Only a rough theoretical esti- 
mate of the yield could be made as various factors 
such as the compression of the gas, the quantity 
of the gas ionised and the ion/electron tempera- 
ture equilibrium were not known. 

During the first pinch the same radial velocity 
is given to the ions and electrons, but this motion 
soon randomises to a Maxwellian distribution by 
ion-ion and electron-electron collisions. Accord- 
ing to formulae given by Spitzer,‘ the time con- 
stant for electrons was in the region of a few 
tens of milli-microsecs and, for ions, some 
hundreds of milli-microsecs. Moreover, because 
the ions and electrons have the same velocity 
during the first pinch, the ion energy is initially 
much greater than the electron energy, by the 
mass ratio. The electrons, however, absorb 
energy from the ions very rapidly at first, then 
more slowly. Thus, initially, the electron 
contribution to the pressure-balance equation is 
negligible, but it rises rapidly as the electrons 
heat up. If it is assumed that the ions and elec- 
trons are in equilibrium, the yield is given by the 
following formula: 


R = 1-02 « 10-24 J[-} e-{1l 2 » 10° 1) 


neutrons per microsec. 
for a gas at an initial pressure of 30 microns. 
The compression of the plasma in the pinch was 
assumed to be 100. This tormula shows that 
the yield is strongly dependent on the current 
and therefore temperature of the ions in the 
discharge. For example, an increase in current 
from 210 kA to 250 kA would increase the 
theoretical yield by a factor of 30. For a current 
of 210 kA, the yield is around 10° neutrons 
per microsec., which is rather lower than the 
experimental results. However, the formula 
sets a lower limit for the theoretical yield, as 
it has been calculated for the case which assumes 
all the gas is ionised and collected in the pinch, 
and that the electrons and ions are in thermal 
equilibrium. Any discrepancy would increase 
the ion temperature proportionately and the 
yield, which so strongly depends on the tempera- 
ture, would be greatly increased. 


Impurity Sensitivity 

When impurities are present the mass of the 
gas is increased and the velocity of the first 
pinch and therefore the energy of the ions is 
reduced. Impurities will also cool the pinch 
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by the ionisation of the atoms and the heating 
of electrons which have been stripped. In the 
times concerned, radiation cooling due to 
Bremsstrahlung is small. It was found that the 
addition of 5 per cent. of nitrogen impurity to 
the gas reduced the yield by rather more than 
an order of magnitude, which is roughly what 
would be expected from the estimated reduction 
of temperature on a_ thermonuclear basis. 
Unfortunately, no data has been published 
about the sensitivity to impurities of instability 
neutrons for low yields, and at present the 
extreme sensitivity of the neutrons at high yields 
has not been completely explained. 


Effect of a Magnetic Field 


A constant axial magnetic field, put on 
before the discha: ge starts, should be compressed 
into the pinch. Work is done by the pinch in 
compressing the field, and this reduces the energy 
available for heating the ions. 

The proposed mechanism for the production 
of instability neutrons depends on very narrow 
necks occurring along the pinch (a fraction 
of a millimetre in diameter); it would be expected 
that a small magnetic field would prevent these 
necks from forming and so stop the production 
of neutrons. Colgate’s experimental work on 
instability neutrons showed that a field as low 
as 100 gauss was sufficient to quench the yield. 

Our results show that an axial field of 1,000 
gauss only decreases the average yield by a 
factor of ten. This reduction is of the order 
to be expected on a thermonuclear basis. These 
results, however, cannot be compared directly 
to work published on instability neutrons which 
concerns high neutron outputs, and no data 
have been reported for lower values of the yield. 


Conclusion 


We have produced a high current pinched 
discharge in deuterium which, by current and 
pinch-time measurements, should have a tempera- 
ture high enough to produce an appreciable 
thermonuclear reaction. We have detected 
neutrons emitted from the discharge, which in 
some respects have thermonuclear properties, 
but the yield is too low to decide one way or the 
other. The bank with which these measurements 
were made was intended only to test the multiple 
spark gap trigger system and not for any system- 
atic study of gas discharges; the results obtained 
are therefore tentative. This is by way of an 
interim report on the work and a full account 
of the experiments will be published later. 

At the moment we are finishing the construc- 
tion of a much larger bank on the same principle 
as the prototype with a working potential of 
30 kV in place of the 10 kV we have been using. 
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General Notes 


Visits to Dounreay 

The United Kingdom Atomic Energy Author- 
ity have announced that they will be unable to 
accept further applications for visits to their 
establishment at Dounreay for several months. 
The fast breeder reactor is now nearing com- 
pletion and the staff of the station will be under 
heavy pressure in supervising its completion and 
commissioning. 


Pool Reactor for Spain 

The United States Atomic Energy Commis- 
sion has issued a permit to the General Electric 
Company for completion of a final nuclear 
test of the core and components of the pool-type 
research reactor the company has been licensed 
to export to the Junta de Energia Nuclear, the 
Spanish Atomic Energy Commission, at Moncloa, 
near Madrid, Spain. 
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RAILWAY MODERNISATION—CARRIAGES AND 


A survey of rolling stock requirements in the 

modernisation plan estimated that the ulti- 
mate number of locomotive-hauled vehicles would 
be 23,000, as against 37,000 in 1955. This decrease 
would result from the growing use of multiple- 
unit trains and railcars (Diesel and electric) 
and some replacement of trains by road services. 
Non-corridor compartment stock will be dis- 
continued except on certain electrified routes 
where high seating capacity and rapid loading 
and unloading are of primary importance. As 
far as locomotive-hauled stock is concerned, 
therefore, the plan concentrates on long-distance 
vehicles, and a programme for the construction 
of some 7,700 in the period 1956-62 has been 
undertaken. 

Seventeen vehicles being built by contractors 
and by British Railways are being used to 
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test public reactions to alternative forms of 
interior furnishing and fittings (see ENGINEERING, 
February 15, 1957). All concerned have been 
given a free hand to elaborate their ideas for 
improved travel amenities, subject to the physical 
limits imposed by the British Railways standard 
63 ft. 6 in. all-steel frame and body. 

Additional to this programme is one for 
building 600 restaurant and buffet cars of 
improved types now being developed. Three 
prototypes entered service in 1956, comprising 
a restaurant-buffet car, a kitchen-buffet car 
and a restaurant car. In the first of these a 
saloon seating 23 passengers at tables opens 
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WAGONS 


into a centre vestibule with buffet counter, 
beyond which are the kitchen, pantry and staff 
compartments. The kitchen-buffet car is intended 
for use with a normal dining car for providing 
full restaurant and buffet service. In the 
restaurant car the seating at the 11 fixed tables 
is movable and contemporary styling has been 
introduced into the interior decoration. 

In proposing the construction of 3,600 electric 
multiple-unit and 4,600 Diesel multiple-unit 
vehicles, the plan acknowledged that at present 
the riding of multiple-unit stock leaves room for 
improvement and referred to experiments in 
hand to overcome this drawback. It has since 
been announced that modified equalising beams 
are to be fitted to the bogies of the Brighton 
main-line corridor and “Brighton Belle” 
Pullman stock, of which the former, in par- 
ticular, has long been the target of criticism. 
The extent to which axle-hung motors cause 
rough riding is still a subject of debate, but 
experiments made on the Southern Region with 
a modified form of axle-suspension using rubber 
elements between the suspension bearings and 
the motor frame show that the suggestion is now 
considered seriously. It is also significant that 
the high-speed de luxe Diesel trains already 
referred to, and the electric locomotives for 
speeds up to 100 m.p.h., will all have fully- 
springborne motors. 

More systematic and detailed investigation 
than has been possible hitherto of the behaviour 
of locomotives and rolling stock on track in 
different stages of wear will be facilitated by the 
vehicle and track test plant to be provided 
between Birmingham and Derby. A test stretch 
of some 33 miles, comprising both straight and 
curved track, is to be laid alongside the main 
line. This will be the first permanent test plant 
of its type in Europe and will help to ensure the 
attainment of the highest possible standards of 
safety and comfort in the design and main- 
tenance of vehicles and tracks. Authority has 
also been given to the setting up of a development 
unit at Faverdale Works, Darlington, fully 
equipped to deal with all aspects of carriage and 
wagon development. 

It was emphasised in the modernisation plan 
that a primary objective, and an essential means 
of achieving economies and increasing produc- 
tivity, was to raise the average speed of movement 
of all traffic. The loose-coupled goods train, 
relying when in motion on the locomotive and 
guard’s van brakes, was an obstacle to this 
objective because of its necessarily low speed, 
and it was therefore decided to equip all goods 
wagons with continuous brakes—a measure 


BL Branch Lines for New Colleries 
cc Carriage Cleaning Facilities and Stabling 
CEx New Customs Examination Sheds 
CL Colour Light Signalling 
CS New Carriage Sheds and Modernisation 
DL Diesel Loco Depot 
DM Diesel Maintenance Facilities 
FB Flyover Bridge 
GS Modernised and New Goods Stations 
MP Construction or Modernisation 
of Motive Power Depot 
MS New and Improved Marshalling Yards 
PF Improved Port Facilities : 
PS Passenger Station Improvements 
RW Rail Welding and Track Assembly Plant 
SE Signal Engineering Works 
T on-s--ee* 3 New Tunnels 
US New Up-Slow Line 
WR Wagon Repair Depots or New Wagon Shops 


The modernisation of British Railways ; a map of the work in progress on tracks, rolling stock depots, etc. 
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described as “‘ one of the most important single 
steps forward that can be taken by British Rail- 
ways in the near future.” In 1956 it was 
announced that the continuous vacuum brake 
would be adopted for this purpose. A ten-year 
programme covering 632,000 wagons has been 
begun and includes the fitting of some 600,000 
roller-bearing axleboxes to the larger wagons to 
enable them to run at express speeds. The 
current year’s programme is to fit the vacuum 
brake to 25,000 existing wagons and to 17,000 
new vehicles. In 1955 the number of con- 
tinuously-braked wagons on British Railways 
was about 181,400, or one-sixth of the total 
fleet. 

In view of the number and variety of com- 
ponents required in this programme, not only 
in the braking equipment itself but also for 
modifying buffing and drawing gear for running 
at higher speeds, a trade exhibition was held at 
Euston in February at which interested firms 
could inspect details of the components required 
and decide on the most useful method in which 
they could co-operate in supplying the great 
range of material for this fundamentally impor- 
tant undertaking. (See ENGINEERING for Feb- 
ruary 2, 1957.) 

Contracts now in course of execution will 
give British Railways a fleet of 320,000 steel 
wagons of 16 tons capacity for mineral traffic by 
the end of this year. The remaining 190,000 
low-capacity, timber-bodied wagons will be 
replaced as far as possible by the 24} ton steel 
wagons introduced shortly before publication of 
the plan, but it has become apparent that 
traders’ terminal facilities will restrict the extent 
to which these larger vehicles can be used; 
designs are therefore being prepared for a 21/22 
ton wagon which wili feature largely in a long- 
term construction programme to begin in 1958 
and aimed at complete replacement of the 
190,000 old wagons by 1966. 

It is also the policy to build high-capacity 
wagons for iron ore traffic, using the maximum 
axle-loading permitted by the circuits on which 
they work. The most recent example is the 
33 ton, 730 cub. ft. wagon being built for hauiing 
imported ore from General Terminus Quay, 
Glasgow, to the Clydebridge and Ravenscraig 
steelworks of Colvilles Limited. Prototypes 
have been built of standard 35 ton tank wagons 
for the bulk conveyance of liquids in vacuum- 
fitted express goods trains. Different types of 
tank barrel are fitted according to the liquids to 
be transported, gross capacities being 6,149 gal. 
for inflammable liquids of a flash point lower than 
73 deg. F., 5,370 gal. for heavy liquids and 
chemicals, and 4,880 gal. for creosote. These 
vehicles are typical of work which has to be 
undertaken to provide British Railways with 
specialised as well as general-purpose wagons 
suitable for inclusion in fast freight trains. 

Further schemes have been undertaken for 
the cleaning and servicing of passenger rolling 
stock. For main-line services to East Anglia 


Prototype open-plan first- 

class carriage built by 

British Railways at 
Doncaster. 


Prototype open-plan 
second-class carriage 
by Cravens Railway 
Carriage and Wagon Co. 





the work at Stratford has been concentrated in 
one enlarged group of sidings instead of being 
dispersed among five somewhat scattered groups 
as previously. A new carriage shed and cleaning 
plant is being built by the London Midland 
Region at Birkenhead, and at Heaton in the 
North Eastern Region the existing sheds are 
being completely modernised and enlarged, 
enabling nearly 2,000 coaches a week to be washed 
and all upholstery vacuum-cleaned. Facilities 
for vacuum-cleaning coaches while in the sheds 
or sidings are also being provided at the other 
depots named. 

Brake dust, particularly on electrified lines, is 
an insidious source of grime in passenger vehicles. 
It also represents a costly form of deterioration 
of equipment, since conventional brake blocks 
on multiple-unit stock may need replacement 
as often as every five days. The Southern 
Region is therefore carrying out full service 


Tank wagon fitted with 
roller bearings and va- 
cuum brakes for express 
service, built by Charles 
Roberts & Co. 
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trials with a ten-coach electric train fitted with 
disc brakes, following similar experiments with 
a two-car electric unit. 

After nationalisation of the railways, various 
efforts were made to ascertain public preferences 
with regard to main-line passenger rolling stock. 
Fourteen trains with locomotives and coaches in 
experimental liveries were run on a variety of 
routes in 1948, observers being invited to send 
in their comments to the Railway Executive. 
Neither of the two colour schemes then exhi- 
bited on corridor coaches has persisted in its 
original form, although the crimson-lake and 
cream widely used since then bears some relation 
to what was described officially as “ plum and 
spilt-milk lined with bands of yellow-maroon- 
yellow separated by lines of spilt-milk.” Pre- 
viously the Southern Railway had shown a 
post-war carriage design and in new stock put 
in hand just before nationalisation had incor- 
porated various features for which the public 
had expressed a preference. 

Construction of the first main-line stock to 
British Railways standards began in 1951. It 
was at this time that the all-steel underframe and 
body, referred to earlier as being the basis of 
the new prototypes to be built under the modern- 
isation plan, were introduced; also an improved 
double-bolster bogie was evolved from the most 
satisfactory designs of the former main-line 
companies, as were automatic couplers. The 
first of the modernisation plan prototypes to be 
completed had one less compartment in each 
class than this standard design and an interior 
finish of plastics throughout, with a minimum 
of mouldings in which dust may collect. Further 
innovations in interior design and appointments 
have been seen in thirteen prototype vehicles 
built by British Railways at Doncaster and by 
contractors, which were introduced to the 
public at the Modern Railway Travel Exhibition 
held by the Transport Commission in June. 

In the open-type stock, in particular, a 
break with traditional seating standards was 
seen, there being several examples of reclining 
and even revolving chairs, with headrests, built-in 
ashtrays and improved leg-room. A reduction 
in total seating capacity is being accepted as a 
contribution towards providing greater standards 
of comfort. There were several examples of 
fluorescent lighting, either alone or in combina- 
tion with tungsten lamps. This is a form of 
illumination which may be expected to find 
wider use in rolling stock as main-line electrifi- 
cation brings the possibility of feeding all coaches 
with a 50 cycle a.c. supply from the locomotive 
or motor coach. It has been stressed that not all 
the refinements exhibited will be incorporated 
in the types of coach finally chosen. At last, 
it would appear, passenger accommodation in 
trains is receiving the anxious attention long 
bestowed on it in the shipping world. Friends 
of British Railways will hope that enthusiasm 
for design and décor will not lead to curiosities 
such as the so-called “tavern cars” of 1949, 
where it was apparently assumed that the country 
pub setting of the interior would be so entertain- 
ing that there was no need to provide normal 
window space for watching the scenery. It 
appears, however, that the lesson has been taken 
to heart, for ample window space was seen in all 
the exhibition coaches. 

One feature seen in a prototype coach was the 
use of heating pipes for demisting the windows; 
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Continuing Construction 


the whole subject of heating is being reviewed 
in the light of electric haulage in the future and 
the availability of a heating supply from the 
locomotive transformer. There would seem 
to be scope for the use of tubular electric 
heaters to provide more even heating than is 
possible with the normal types of elements, and 
a heat source of this type could conveniently 
be run under windows for demisting purposes. 
The importance of the vacuum brake pro- 
gramme has been referred to already. There is 
no doubt that the decision to adopt the vacuum 
system will remain a subject of controversy, 
and that when it is replied that this was justified 
by the large proportion of vacuum-fitted stock 
already in existence, the critics will point to the 
manner in which established and still growing 
direct-current traction systems were rejected in 
favour of alternating current. In both cases 
the decisions took a long-term view and no 
doubt banked on future development. The 
principal claim of the air brake over the vacuum 


is its speed of release; 
apart from this the ad- 
vantages and disadvant- 
ages of the two systems 
tend to cancel out. 
Final justification of the 
choice will rest with the 
research and effort that 
are put into adapting 
the existing form of 
vacuum brake to new 
requirements, of which 
the operation of 1,250- 
ton freight trains at 
55 m.p.h. is typical. 


The next article in this 
series will deal with 
signalling. 


Maintenance depot for 
Diesel stock at Norwich. 
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THIRTEEN ACRES UNDER ONE ROOF 


a new factory now being built for the 

Caterpillar Tractor Company on a 65 acre 
site outside Glasgow will be one of the largest 
individual buildings in Britain. Of the total of 
approximately 16 acres of floor space, over 
13 acres are under one roof. 

Work commenced on levelling the site (it is 
on a hill top) late in May last year, and the 
first steelwork was put up in November. The 
framework and roof of the main building are 
ncw complete and the floors are being laid. The 

_ office block, which runs along one face, has not 
advanced so far, but the underground trunking 
and pits for the air-circulating plant are 
approaching compietion. Contrary to American 
practice, the roof has been constructed with 
north lights and, contrary to British practice, a 
mezzanine floor stretches across the centre, 
rather like a narrow gallery. This formation has 
been adopted in conformity with the aim of 
keeping the floor ciear. for work: even the 
electrical substations are mounted between the 
roof trusses. 

The mezzanine floor will house such facilities 
as the canteen, rest rooms and cloakrooms; at 
the moment some office accommodation is 
there to ease the crowding in the temporary 
buildings, originally erected by the contractors 
for their own use. Eventually, all the offices 
will move into the two-storey block now being 
built. 

The floors of the main building, which houses 
the production flow lines, stores and heat 
treatment plant, are made of concrete for the 
roadways and storage areas, but of wood 
blocks in the machine sections. The latter 


— 


arrangement has several advantages: it offers 
an acceptable standing surface for the operators; 
electricity and air services can be laid underfloor 
by simply lifting out a row of blocks and filling 
in with half-blocks or bitumen; and, as a corollary 
to this second point, machine tools can be 
moved with a minimum of trouble. All bus-bar 
and main air supplies are carried in the roof 
trusses with take-offs at the support pillars— 
again the floor area is kept clear. 

The building itself is steel framed with brick 
and steel cladding. The roof is steel cladding 
covered internally with insulating material and 
thin layers of felt. Heating is by air blown over 
steam pipes in units suspended in the roof, and 
fluorescent lighting is used. The first section 
of lighting was switched on on October 9 and it 
is hoped to have the first section of power to 
the machines in a week or so. Some of the 
machine tools have arrived and are standing in 


place, covered with tarpaulins. Within the 
covers are electric heating elements, in an effort 
to prevent the formation of rust. 

As in all new works, especially those in which 
flow production will be used, plant layout is 
very important. The system that has been used 
is to draw up a scale plan of the floor area 
on sections of transparent paper, divided into 
4 in. squares. Projected outlines of all equipment, 
whether a machine or a filing cabinet, are made 
on film and backed with transparent sticky tape. 
These can then be stuck on the grid sheets and 
re-arranged as often as necessary. Since all the 
backing sheets are transparent, it is possible to 
take prints of any arrangement to give a per- 
manent record for subsequent comparisons. 
A master plan is kept in the office in which all 
the separate sections are combined. Changes 
made by departments are incorporated on this 
as they occur. 


ICE-FREE WATERWAYS USING COMPRESSED AIR 


In recent years tests to keep shipping lanes ice 
free by using compressed air to force warmer 
bottom water to the surface have shown very 
promising results in Sweden, for instance in 
Lake Malar, which is closed to shipping during 
the greater part of the winter. Successful 
installations of limited extent have been in 
service in shipyards, timber-sorting ponds and 
ferry channels for several years 

Last year an experimental installation 1,000 ft. 
long was laid outside the port of Véasterds. 


This year the tests are to be lengthened to a 
distance of four miles. If they turn out success- 
fully it is planned to create an ice-free shipping 
lane from K6ping, on Lake Malar, to Sddertalje 
on the Baltic, a distance of 80 miles. The tech- 
nique has been developed by Atlas Copco in 
Sweden, working in collaboration with AB. 
Svenska Metallverken. For the new tests Atlas 
will supply the necessary compressed-air equip- 
ment and Metallverken the 20,000 ft. of plastics 
tube which will be used. 





‘The new 600,000 sq. ft. Glasgow factory for the Caterpillar Tractor Company under construction. The factory will start production early in 1958. 
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NOTICES OF MEETINGS 


Ametietion of Supervising Electrical Engineers 
LON 
Presidential Address by Sir Harold Bishop. Institution of 
Electrical Engineers, bey place, Victoria~embankment, 
W.C.2. Tues., Oct. 29, 6.30 p.m. 
BRISTOL 
Discussion on “The Work of the National Fire Service.” 
Bristol and West of England Branch. Grand Hotel, Broad- 
street, Bristol. Fri., Nov. 1, 8 p.m. 
CARDIFF 
Lighting Demonstration. South Wales ‘aT a 
Hotel, Westgate-street, Cardiff. Tues., Oct. 29, 7.30 p. 
GLASGOW 
“ Refrigeration,” bys B. McLaren. Glasgow Branch. _Institu- 





tion of E and Shi Iders in Scotland, 39 Elmbank- 
crescent, henge, C.2. Wed., Oct. 30, 8 p.m. 
LIVERPOOL 


“ Electronic Instrumentation ane Control,” by A. Williams. 
Liverpool Branch. Liverpool 7 7m) Society, 9 The 
Temple, 24 Dale-street, Liverpool, Fri., Nov. 1, 7.30 p.m. 


British Institution of Radio Engineers 
LONDON 
“ Tropospheric al System Evaluation,” by M. Telford. 
London School of Gee and Tropical Medicine, Keppel- 
street, W.C.1. Wed. t. 30, 6.30 p.m.* 
MALVERN 
“ Marine Radar,” by H. R. Whitfield. South Midlands Sec- 
tion. Winter Gardens, Malvern. Fri., Nov. 1, 7 p.m. 


British Interplanetary Society 
LONDON 


“ Conditions for Life,” by Dr. J. W. S. Pringle. Caxton Hall, 
off Victoria-street, S.W.1. Sat., Nov. 2, 6 p.m. 


Building Centre 
LONDON 


Film: “ The Plate System,” exhibited by the Trussed Concrete 
Steel Co., Ltd. Wed., Oct. 30, 12.45 p.m. 


Chemical Society 
BRISTOL 


“ Organic Chemistry of Phosphorus,” by Professor H. N. 
Rydon. Bristol Branch. Chemistry Department, The Uni- 
versity, Bristol. Thurs., Oct. 31, 6.30 p.m. 
CAMBRIDGE 
“ Heterogeneous Polymerisations,” by Professor C. E. H. 
Bawn. Cambridge Branch. University Chemical Labora- 
one Lensfield-road, Cambridge. Fri., Nov. 1, 8.30 p.m. 
* Mateentar ~~ 7 by Dr. H. L. Riley. Newcastle 
and Durham Branch est Building, Science Laboratories, 
The University, Durham. Mon., Nov. 4, 5.15 p.m. 
NOTTINGHAM 
“ Nuclear Resonance,” by Dr. R. E. Richards. Nottingham 
and Leicester Branch. hemistry Department, The Univer- 
sity, Nottingham. Tues., Oct. 29, 4.45 p.m. 


Combustion Engineering Association 
BIRMINGHAM 
“Future Developments in Steam Generators,” by H. A. 
Cameron, at 10.30 a.m. “ Recent Developments in Space 
Heating,” by J. R. Kell, at 2.30 p.m. Midland Region. 
Queen's ny Birmingham. Thurs., Oct. 31. 
MANCHESTE 
“Coal tinine,” by F. G. Glossop. North Western Region. 
Engineers’ Be Albert-square, Manchester 2. Thurs., 
31, 2.30 p.m. 


Faraday Society 
CAMBRIDGE 


“ Reactions in Detonations and Shock Waves,” by Professor 
W. Jost (of the University of Gédttingen). partment 
of Physical Chemistry, The University, Free School-lane, 
Cambridge. Mon., Oct. 28, 4.30 p.m. 

OXFORD 
“ Flame Reactions,” by Professor W. Jost. Inorganic Chem- 
istry Laboratory, South Parks-road, Oxford. Thurs., Oct. 31, 


5 p.m. 
Illuminating Engineering Society 
LEEDS 
“ Lighting at London Airport,” by J. G. Holmes. Leeds 
Centre. Lighting Service Bureau, 24 Aire-street, Leeds 1. 
Mon., Oct. 28, 6.15 p.m.* 
LEICESTER 
“ Lighting as a Basis for Design,” by Derek Phillips. Leicester 


Centre. Offices of the East ——_ Electricity Board, 
Charles-street, Leicester. Mon., Oct. 28, 7 p.m. 


Incorporated Plant Engineers 
LEEDS 


“ Thermoplastics: with Particular Reference i, ber Appli- 
cation in Tube Manufacture and Usage,” by J. Aldred. West 
and East Yorkshire Branch. The University, ‘coos Mon., 
Oct. 28, 7.30 p.m. 

SHEFFIELD 
“ The Radar Telescope,” by H.C. Husband. Sheffield Branch. 
Grand Hotel, Sheffield. Thurs., Oct. 31, 7.30 p.m. 


Institute of Fuel 
SWANSEA 


“ Refractories in the Iron and Steel Industry,” by Dr. W. A. 
Archibald. South Wales Section. Offices of the South Wales 
Electricity Board, Kingsway, Swansea. Fri., Nov. 1, 6 p.m. 


Institute of Marine Engineers 
LONDON 


“The Construction of the Ship,” by G. Ridley Watson. 
Poplar Technical College, E.14. Wed., Oct. 30, 7 p.m. 
UTH SHIELDS 


“ Automatic Boiler Control,” by Lloyd Young. North East 
Coast Section. Marine and Technical College, South Shields. 
Tues., Oct. 29, 4 p.m. 


Institute of Packaging 
LIVERPOOL 


Films on cellulose, introduced by J. B. Hayes. Merseyside 
Branch. Bradford Hotel, Tithebarn-street, Liverpool. Mon., 
Oct. 28, 6.30 p.m. 


Institute of Physics 
EDINBURGH 


ie “uo of Development and Research by Patents,” 
. Fitzpatrick. Scottish Branch. Department of 
a Philosophy, The University, Edinburgh. Mon., 
Oct, 28, 7.15 p.m. 


Institution of Chemical Engineers 
CHESTER 
“Some Aspects of the Large Scale Use of Irradiation in 
Industry,” by R. Roberts. North Western Branch. Blossoms 
Hotel, Chester. Tues., Oct. 29, 7 p.m. 


Institution of Civil Engineers 
LONDON 
s. Saee Welded Rails in France,” by R. Lévi. Tues., Oct. 29, 
m.* 
Presidential Address, by Sir Arthur Whitaker. Tues., Nov. 5, 
; m.* 


Institution of Electrical Engineers 
LONDON 
“Domestic High-Fidelity Reproduction,” by J. Moir. 
Informal ome Radio and Telecommunication Section. 
Mon., Oct. 28, p.m.* 
CHELMSFORD 
Chairman’s Address on “ TACAN: A New Air Navigational 
System,” by F. L. Fielding. London Graduate and Student 
aren Tues., Oct. 29, 7 p.m. 
CHESTER 
~ Cathodic Protection,” by L. B. K. and 
P. W. Heselgrave. Mersey and noe wae Seen Town 
Hall, Chester. Mon., Oct. 28, 6.30 p.m 
LEEDS 
“Choice of Insulation and Surge Protection of Overhead 
Transmission Lines of 33 kV and above,” by A. Morris 
Thomas and D. F. Oakeshott. North Midland Centre. 
i ~<A ., —— Electricity Division, 1 Whitehall- 
, Oct. 29, 6.30 p.m. 
NEWCASTLE- UPON-TYN E 
“138 kV Submarine Power Cable Interconnection Between 
the Mainland of British Columbia and my Island,” 
by Dr. T. Ingledow, R. M. Fairfield, E Davey, K. §. 
Brazier and J. N. Gibson. North Eastern ‘Ga Neville 
ary Westgate-road, Newcastle-upon-Tyne. Mon., Oct. 28, 
.15 p.m. 





Institution of Engineering Designers 
BOSCOMBE, HANTS 
“ Reminiscences and Present-Day Reflections,” by Sir Alan 
Cobham, K.B.E. Linden Hall Hydro, Boscombe, Hants. 
Tues., Oct. 29, 7 p.m. 


Institution of Heating and Ventilating Engineers 
GLASGOW 

* Intermittent Heating in Buildings,” by E. Harrison. Scottish 

Branch. Scottish Building Centre, 425 Sauchiehall-street, 

Glasgow, C.2. Mon., Oct. 28, 7 p.m. 


Institution of Highway Engineers 
LONDON 
“Street Lighting,” by Granville Berry. Institution of 
Structural Engineers, 11 Upper Belgrave-street,S.W.1. Fri., 
‘ov. 1, 5.30 p.m. 


Institution of Mechanical Engineers 
LONDON 
Discussion on “ The Place of Kinematics of Mechanisms in 
Engineering Curricula.” Education Group. Wed., Oct. 30, 
6.45 p.m.* 
Symposium on Engine Testing: “ Test Bed Installations and 
Engine Test Equipment,” by H. G. Freeston; “* Type Testing,” 
by Lieut.-Colonei R. A. Laurence and W. H. A. Collins; and 
gy ee Methods Applied to Engine Testing,” by 
R. Buckland. Meeting in conjunction with the Internal 
pt Engine Group. Fri., Nov. 1, 4 p.m. 
BEDFORD 
“ An Investigation into the Mechanism of Oil Loss Past 
Pistons,” by Dr. P. de K. Dykes. Eastern Branch. Dujon 
seo -——_— Mon., Oct. 28, 7.30 p.m. 
BIRMING 
me cain Problems Concerning the Small Utility 
Car,” by Dr. D. Giacosa, to be read by J. H. Pitchford. 
Birmingham A.D. Centre. James Watt Memorial a. 
Great Charies-street, Birmingham. Tues., Oct. 29, 6.30 p.m. 
BRISTOL 
Sn by the Automobile Division chairman. Western 
Centre. A aes Hotel, Bristol. Thurs., Oct. 31, 6.45 p.m. 
HUDDERSFIE 
“* Modern Treats in Waterworks Pumping Machinery,” by 
T. Irvine Hudson. George Hotel, Huddersfield. Wed., 
Oct. 30, 7 p.m. 
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ity in Engineering,” ‘ xon. ort yestern 
Industrial Administration and Engineering Production Group. 
by a Club, Albert-square, Manchester. Thurs., Oct. 31, 


Institution of Production Engineers 
LONDON 
1957 Sir Alfred Herbert paper “ The Bases of Measurement,” 
by Dr. H. Barrell. Royal Institution, Albemarie-street, W. 1. 
Then, Oct. 31, 6.30 p.m.* 


MANCHESTE ER 
* Photography in Engineering,” by Dr. L. Mullins. Man- 
chester tion. Colle pay and T ay, Sackville- 





street, Manchester. on., Oct. 28, 7.15 p.m. 
NORWICH 
“Use of Time-Lapse Photography in Work Study,” with 
films, by A. G. Northcott. Norwich Section. Assembly House, 
Theatre-street, Norwich. Wed., Oct. 30, 7.30 p.m. 
PORTSMOUTH 
“Contour Etching,” x A. W. Sheppard. Southampton 
Section. Sear ‘college of Technology, Portsmouth. 


Mon., Oct. 28, 7.15 

STOKE-ON-TRENT 
“ Automation for Batch Production: The Role of Work 
Study,” by lan Nickols. Stoke-on-Trent Section. Grand 
Hotel, Hanley, Stoke-on-Trent. Mon., Oct. 28, 7.30 p.m. 


Junior Institution of Engineers 
LONDON 


Films: “ Rubber in Roads” and “ ~~ mj in panel 
introduced by A. R. Smee. Fri., Nov. 1, 7 p.m 


Modular Society 
LONDON 


“ The Practical Selection of Modular Sizes for Components,” 
by Anthony Williams. Royal Society of Arts, John Adam- 
street, Adelphi, W.C.2. Mon., Oct. 28, 7.30 p.m. 


North East Coast Institution of Engineers 
and Shipbuilders 
NEWCASTLE-UPON-TYNE 
Andrew Laing Lecture: “ The Marine Diesel ine,” by 
C. C. Pounder. Apartments of the Literary and Phi hical 
Society, Newcastle-upon-Tyne. Fri., Nov. 1, 6.15 p.m 


Royal Institution 
LONDON 


“Clean Air: What We Know and What We Do Not Know,” 
by Sir Hugh Beaver. Fri., Nov. 1, 9 p.m. 


Royal Statistical Society 
BIRMINGHAM 
* Simulation Methods,” by J. ey: Birmingham Industrial 
Applications Group. Birmingham Exchange and Engineerin, 
—. Stephenson- place, Birmingham 2. Wed., Oct. he 
6 p.m.* 


Society of Instrument Technology 

LONDON 
“Leather Manufacture and Instrumentation,” by Dr. F. E. 
Humphreys. Manson House, 26 Portiland-place, Wa. Toor ° 
Oct. 29, 6.30 p.m.* 

CHELTENHAM 
“ Applications of High Vacuum in Industry,” by W. Steckel- 
macher. Cheltenham Section. The Rotunda, Cheltenham. 
Fri., Nov. 1, 7.30 p.m. 

CHESTER 
“ Ad Hoc Instrumentation,” by W. C. Haselwood. Chester 
Section. 5 King’s Buildings, King-street, Chester. Wed., 
Oct. 30,7 p.m 

FAWLEY 
Open Meeting. vom 5 Seatien. Copthorne House, Fawley, 
Hants. Fri., Nov. 1,7 p 


South Wales Institute of Engineers 
CARDIFF 
Formal opening of the Institute's Centenary Celebrations. 
William Menelaus Memorial Lecture on “ The Development 
of Britain's Physical and Geographical Advantages,” by Sir 
Charles Goodeve. Tues., Oct. 29, 2.30 p.m. 


Women’s Engineering Society 
LONDON 


* Meteorological Aspects of the International Geophysical 
Year, and the Problems of a Polar Meteorologist,” by D. 
Limbert. Central Electricity Authority's eadquarters, 
Winsley-street, Oxford-circus, W.1. Wed., Nov. 6, 6.45 p.m. 


The address and telephone number of the headquarters of each institution are given below. Meetings 
in the headquarters town are held there unless otherwise stated. Particulars for this column should 
reach the Editor not later than Monday morning in the week preceding the date of the meeting. 


* An asterisk is placed where it is understood that tea is available prior to the time stated. 


Association of Supervising Electrical Engineers, 23 Bloomsbury- 
square, London, W.C.1. (LANgham 5927.) 

British Institution of Radio Engineers, 9 Bedford-square, 
London, W.C.1. (MUSeum 1901.) 

British Interplanetary Society, 12 Bessborough-gardens, London, 
S.W.1. (TATe Gallery 9371.) 

— Centre, 26 Store-street, London, W.C.1. (MUSeum 

a] 


Chemical Society, Burlington House, Piccadilly, London, W.1. 
(REGent 0675.) 

Combustion Engineering Association, 6 Duke-street, St. James's, 
London, S.W.1. (WHitehall 5536.) 

Faraday Society, 6 Gray's Inn-square, London, W.C.1. 
(CHAncery 8101.) 

oe mg try Society, 32 Victoria-street, London, 
S.W.1. (ABBey 5215 

Be B Plant Basisoers. 12 The Parade, Solihull, 
Warwickshire. (Solihull 1111.) 

Institute of Fuel, 18 Devonshire-street, Portland-place, London, 
W.1. (LANgham 7124.) 

Institute of Marine Engineers, 76 Mark-lane, Lone mm, E.C.3. 
(ROYal 8493.) 

Institute of Packaging. Apply to Mr. H. Williams, 80 Lancaster- 
avenue, London, 8.E.27. (GIPsy Hill 4859.) 

ee of Physics, 47 Belgrave-square, London, S.W.1. 
(SLOane 9806.) 

meatienaben of Chemical Engineers, 16 Belgrave-square, London, 

(BELgravia 3647. 

Institution of Civil Engineers, Great George-street, London, 

S.W.1. (WHitehall 4577.) 


Institution of Electrical Engineers, Savoy- ee. Victoria-embank- 
ment, London, W.C.2. (TEMple Bar 7676.) 


Institution of ey * Designers, 38 Portland-place, London, 
W.1. (LANgham 884 


Institution of Heating ae penn © Enplacere, 49 Cadogan- 
square, London, S.W.1. (SLOane 


Institution of ag | Engineers, 47 Siete street, London, 
S.W.1. (ABBey 389 


Institution of me bert Engineers, | Birdcage-walk, St. James's 
Park, London, 8.W.1. (WHiltehall 7476.) 


Institution of Production Engineers, 10 Chesterfield-street, 
London, W.1. (GROsvenor 5254.) 


Junior Institution of Engineers, Pepys House, 14 Rochester-row, 
London, $.W.1. (ViCtoria 0786.) 


Modular Society, 22 Buckingham-street, London, W.C.2 
(TRAfalgar 4567.) 


North East Coast Institution of Engineers and Shipbuilders, 
Bolbec Hall, Newcastle-upon-Tyne |. (Newcastle 20289.) 


Royal Institution, 21 Albemarle-street, London, W.1. (HYDe 
Park ) 


Royal Statistical Society, 21 Bentinck-street, London, W.1. 
(WELbeck 7638.) 


Society of Instrument Technology, 20 Queen Anne-street, 
London, W.1. (LANgham 4251.) 


— Institute of Engineers, Park-place, Cardiff. (Cardiff 
) 


Women's —- oy * ened 25 Foubert's-place, London, 
W.1. (GERrard $212 
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The Human Element 


Managing Technical Research 


“There are too many instances in Britain 
to-day where qualified men are starved for 
junior assistants or adequate tools, and are 
used on work which less qualified men could do.” 
This was said by Sir George Nelson during his 
presidential address to the Institution of Mech- 
anical Engineers. Few with intimate knowledge 
of industry would disagree with him: the avail- 
ability of scientists to British industry could 
probably be doubled by intelligent staffing of 
technical departments and by able organisation. 

The general lack of planning in the organisa- 
tion of research affects not only the availability 
of qualified men for jobs requiring qualifications 
but the way in which they do their work. A 
recent advertisement by the Glacier Metal 
Company was for a “ personnel and organisa- 
tion ” officer to work “ solely in the company’s 
technical research organisation.””’ The advertise- 
ment explains that there are some 100 members 
of the organisation, mostly technical staff, 
including about 20 graduates, and comments 
“normally this size of organisation would not 
warrant a personnel specialist of its own but 
the problems associated with the organisation 
and manning of technical research need special 
treatment.” 

This statement, based as it is on experience 
gained in the day to day running of a medium- 
sized research organisation, lends valuable sup- 
port to Sir George Nelson’s view. Research 
activities are often badly planned, and generally 
badly managed. Glacier’s new man will need to 
understand a great deal more than is usual for 
an executive of this type. He will be responsible 
to the general manager whom he will assist in 
keeping “executive organisation continuously 
aligned to the work it has to do.” He may 
prove to be the first of a new line in managers, 
trained to handle and organise people who are 
by tradition (and often pride themselves in 
being), individualists, ‘‘ unorganised *” and dog- 
gedly uncommerical. To this end, “ the inter- 
action between individual projects must be 
sufficiently understood to result in a flexible 
and effective organisation being designed and 
maintained.” 


The Spirit of Partnership 


In a pamphlet called Partnership in Industry, Mr. 
William Wallace, the chairman of Rowntree 
and Company Limited, has drawn attention to 
the spirit behind the idea of partnership. It is 
particularly opposite to-day to do so when others 
who have pursued the problem of industrial 
peace have got round to a not dissimilar idea 
by a very different road. As Mr. Wallace says, 
substantially, most people want a sense of 
gratification from their work, a feeling of impor- 
tance and the idea that they are wanted and 
needed. The sociologists are now very much 
in agreement with this. 

Satisfaction in one’s work is not therefore a 
question to be resolved always by higher wages, 
though it may often superficially be expressed 
in that way. Men want a feeling of justice 
expressed in industrial relations and an end to a 
sense of inferiority. If they get these things, 
the urge for increased financial remuneration 
takes on a different proportion. Men find 
satisfaction in a relationship as much as in the 
pay packet. 


Engineers and the ‘Closed Shop” 


The latest challenge to the professional status of 
the engineer comes from Edmonton Borough 
Council. The Council has called upon its 
employees (with certain professional exceptions) 
to join a trade union which is affiliated to the 
T.U.C. In this latest version of the “ closed 


shop,” among the professions excluded are health 
visitors and midwives. The farcical situation 
therefore arises that special professional exper- 
tise and relationship arises where a health visitor 
knocks unasked at a door to enquire about a 
baby’s health but no such special circumstances 
arise for a man who builds a bridge. 

In rightly drawing attention to this affair, the 
Engineers’ Guild have pointed out that the 
question of a “ professional union” was raised 
in the United States earlier this year when an 
investigation (now referred to as the Honeywell 
Election) at the Honeywell Regulator Company 
was held in the form of a poll to see if engineers 
and technicians wished trade union representa- 
tion. The National Society of Professional 
Engineers have claimed from the results that 
professionalism and unionism are not compatible. 

Interesting as the Honeywell poll may have 
been, the Edmonton issue is not to be decided 
by an opinion poll held in a foreign country. 
Engineers are faced in this case with a direct 
challenge to their professional status and must 
fight it accordingly. In this case, too, there is 
a political flavour in the reference to the T.U.C. 
This purports to be a non-political body but 
the day has yet to come when its annual congress 
behaves like one. The issue is not escaped by 
making the payment of political fees obligatory. 
If these issues are not seen for what they are, 
the result will be solidarity meetings of engineers 
against trade encroachments of the architects and 
similar developments which engineers are likely 
to find less than edifying. 
eae . on a 2 ee J. 
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“Morale in Technical Education 


Speaking to the Southern Region of the Federa- 
tion of British Industries last week, Mr. A. A. 
Part of the Ministry of Education gave a progress 
report on technical education. He pointed out 
that 320 building projects estimated to cost over 
£60 million have been approved in principle. 
The number of full-time teachers employed in 
technical colleges went up by 950 in 1956 to 
10,870—an increase of about 10 per cent. 

Perhaps more important than the figures 
(which are still puny enough measured by the 
job that has to be done), Mr. Part referred to the 
improvement of morale in technical colleges. 
There are signs, he thinks, of their being no 
longer considered as adjuncts to schools and 
universities. To-day there are signs that the 
technical colleges are being considered as a 
first choice by many people at the sixth form 
stage. This is a most welcome achievement. 
Nothing is more important for the development 
of technical college education than a growth in 
their self-esteem and in the prestige which they 
attract from the academic world and industry. 
Looking ahead, Mr. Part said that the Ministry 
hoped to see a big increase in applied research 
and consultant work for industry. 


More Trouble 


A letter from a member of the A.E.U. branch at 
Briggs Motor Bodies published in The Times 
last week forcasts that “ more trouble at Briggs 
at Dagenham ” will shortly be news once again. 
The trade unionist concerned, Mr. J. G. Sparks, 
complains that the majority of the branch mem- 
bers, who have “ no political attachments,” are 
finding their position so intolerable that they 
** simply do not know which way to turn.” He 
instances the £6 million rise in Ford’s profits, 
the 20 per cent. increase in output and comments 
that wages have not increased. On the other 
hand, Mr. Sparks writes, “‘ within the past few 
days the Ford management has suggested that 
our trade union leaders should coax their 
members to forgo time for washing their hands, 
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time—10 minutes—for having a cup of tea, and 
in spite of the T.U.C. resolution for a 40-hour 
week, the Ford management now wishes to 
instigate or introduce compulsory overtime.” 
He then goes on to suggest that the management 
don’t like to have peace in their works and look 
around for a casus belli all the time. 

The reply from Mr. L. T. Blakeman, the 
labour relations manager of Ford, simply states 
the facts, that wages were increased in May, 
that expansion of output was obtained by an 
increase of some 1,900 in the labour force and by 
overtime working. He underlines the part 
played by better management labour relation- 
ships in this achievement and ridicules Mr. 
Sparks suggestion that the Ford management 
like trouble and are itching to start it. 

Mr. Blakeman has the facts and reason on 
his side. No-one who studies the facts would 
question this. The company are currently 
engaged on negotiations on their proposal to 
raise Briggs’ wage rates to Ford levels—which 
would cost £2 million in the first year and 
£750,000 a year thereafter—and to introduce 
“the same conditions of employment that have 
been in operation at Ford for many years.” 


Magic First 


A novel method of making workers safety 
conscious has been develoved by Automatic 
Telephone and Electric Company. It plays 
quite deliberately, a little heavily perhaps, on the 
susceptibilities of people to fortune telling. 
Leaflets entitled “Guard your Hands” are 
housed in a gaily decorated cabinet which 
incorporates a flashing Belisha Beacon and 
bears the sign “‘ Madam Vospa reads the future 
of your hands.” 

As workers, attracted by the beacon, reach 
for the leaflet they operate a photo-electric 
cell which starts a tape recorder. The women’s 
welfare supervisor can be heard telling one of 
about a dozen messages, such as “* your heart line 
indicates that romance is about to enter your 
life . . . when it does, no rings or jewellery 
while operating machines,” or “long fingers 
mean a sensitive dreamy nature. Remember 
when you pick something up, you have to put 
it down again ...and your dream may be 
broken.” What happens when this message 
is delivered to a thickset stubby-handed male is 
not explained. 

The device is part of the company’s accident 
prevention exhibition staged in conjunction 
with the National Industrial Safety Week 
organised by the Royal Society for the Prevention 
of Accidents. The reward for their enterprise— 
it is the 2lst anniversary of the company’s 
accident prevention committee—is that only 25 
notifiable accidents have occurred so far this 
year in a works employing over 10,000. 


Lifeboat Round the World 


Earth satellites may circle the world and catch 
the public imagination but there is still a special 
place left for men who single-handed try to cross 
the oceans. The latest of these is Captain 
Walther Westborg, a Dane, who is trying to 
prove a 23 ft. 9 ton lifeboat to be unsinkable. 

The boat is powered by a Perkin’s L4 four- 
cylinder Diesel, with Parsons reduction gear. 
It can cruise at 6 knots with a maximum range 
of 4,000 miles. The boat has now done 7,000 
miles having crossed the Atlantic and reached 
Panama. There it has been overhauled pre- 
paratory to a voyage up to Los Angeles, where 
it will begin the next stretch of over 2,000 miles 
across the first part of the Pacific. 

Captain Westborg is trying to prove that this 
small vessel, claimed to be unsinkable, will face 
up to any seas in the world. He thus stakes his 
life on proving his contention. This small 
cockle-shell in mid-Pacific is a long way removed 
in some ways from the age of earth man-made 
satellites. But the time is coming when a 
similar type of courage will be required when 
man first takes off into space. 
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